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PEEFACE. 


It  is  certainly  remarkaWe  that  agriculture ,  so  capable  of 
advancement,  should  have  been  pursued  in  an  old  beaten 
track  without  ma-terial  improvement  during  many  centuries. 
We  cannot  discover  that  the  practice  of  agriculture  in  Eu- 
rope, one  hundred  years  since,  was  better  than  in  Italy  and 
in  some  other  parts  of  the  Koman  Empire  two  thousand  years 
ago.  ''  There  is  sufficient  authority  for  maintaining  that  an 
enlightened  system  of  rural  economy  had  become  prevalent 
during  the  Augustine  age,  and  perhaps  long  before."  To  go 
further  back  we  find  that  even  the  ancient  Egyptians  knew 
the  benefits  of  a  rotation  of  crops  and  were  also  skillful  in 
adapting  these  to  the  soil  and  to  the  seasons.  It  has  been  es- 
timated that  after  they  were  conquered  by  the  Eoman  armies 
they  su|)plied  the  imperial  city  with  20,000,000  bushels  of 
grain  per  annum,  during  many  years. 

It  may  be  useful  for  us  to  inquire  why  it  was  that  civilized 
nations  one  hundred  years  ago  should  have  advanced  agri- 
culture little  beyond  the  systems  pursued  by  the  ancient 
Romans  and  Egyptians. 

In  prosecuting  this  investigation  we  find  that  science  was 
scarcely  known  among  the  ancients,  and  they  had  probably 
advanced  agriculture  as  far  as  practicable  without  scientific 
aid. 

About  a  century  ago  the  subject  had  begun  to  be  systemat- 
ically investigated,  and  science  began  to  be  applied  to  agri- 
culture and  other  branches  of  industry.  Since  that  period 
we  find  a  great  advancement  in  agriculture.  The  improve- 
ment, though  slow  at  first,  has  progressed  in  an  increasing 
ratio,  so  that  English  writers  inform  us  that  the  agricul- 
tural products  of  their  country  have  doubled  within  the  past 
eighty  years  without  a  material  increase  in  the  area  of  arable 
lands.  The  same  is  true  throughout  Western  Europe.  We 
may  differ  in  opinion  as  to  the  causes  of  this  great  improve- 
ment in  human  affairs,  but  it  can  scarcely  be  doubted  that 
the  diffusion  of  scientific  knowledge  and  its  application  to 
industrial  pursuits,  has  been  the  most  potent  cause  of  all. 
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It  is  true  tliat  science  was  cultivated  during  what  is  usu- 
ally styled  the  dark  ages,  but  it  was  confined  mainly  to  the 
cloister  and  to  very  few  of  the  laity.  The  treatises  of  the 
learned  in  those  times  were  written  in  Latin,  and  even  the 
papers  of  the  Royal  Society  of  England  were  written  and 
published  in  that  language  until  a  recent  period,  and  of 
course  inaccessible  to  the  mass  of  the  people. 

The  savants  of  former  days  appeared  to  study  science  for 
the  sake  of  science,  but  the  practical  tendencies  of  the  present 
age  demand  their  aid  for  the  purpose  of  advancing  the 
various  branches  of  industry  now  pursued. 

Agriculture,  (without  which  all  other  arts  would  fail  for 
want  of  food  and  raiment  for  the  people,)  has  required  and 
received  the  aid  of  science  to  a  great  extent,  and  must  con- 
tinue to  be  benefited  thereby  so  long  as  agriculture  shall  be 
necessary  to  man. 

We  have  sometimes  been  told  that  the  farmer  requires 
little  knowledge  more  than  a  common  school  education  ;  that 
he  has  only  to  learn  how  to  plant,  sow  and  gather  his  crops, 
sell  the  surplus. 

An  unenlightened  farmer  may,  it  is  true,  raise  crops,  but 
he  cannot  compete  successfully  with  a  neighbor  well  versed  in 
principles  of  science  so  constantly  brought  into  play  in  agri- 
cultural affairs,  although  he  may  be  more  successful  in 
saving  his  gains. 

Whilst  expressing  these  views,  I  cannot  do  better  than  to 
quote  from  the  London  Agricultural  Magazine  of  Nov.  1859, 
the  following  remarks  of  Mr.  J.  J.  Mechi,  the  well-known 
English  farmer.  Mr.  M.  was  a  successful  London  merchant, 
accustomed  to  making  his  businessman/,  and  from  what  we 
read  of  him,  continues  to  practice  the  same  remunerative 
system  as  a  farmer.  Speaking  of  the  advantages  of  correct 
knowledge  for  the  farmer,  he  says  : 

''  To  dissipate  error  and  become  converted  to  truth,  it  is 
' '  necessary  to  know  the  causes  that  produce  certain  effects 
''  either  for  good  or  evil.  My  own  mind  has  been  greatly 
"  enlightened,  my  convictions  strengthened  and  my  doubts 
"  removed  by  much  agricultural  reading,  and  by  a  slight 
*' knowledge  of  agricultural  chemistry."  (He  then,  after 
giving  a  list  of  his  agricultural  boeks,  adds,) 

'^  I  consider  Liebig  the  Sir  Isaac  Newton  of  agricultural 
"  chemistry  and  progression.  There  is  no  greater  barrier 
''  to  agricultural  advancement  than  want  of  knowledge  and 
"  its  natural  overweening  self-sufiiciency." 

If  this  be  correct  teaching  to  the  English  farmer,  who  is 
usually  the  tenant  of  the  wealthy  land  owner,  how  much 
more  applicable  to  the  agriculturalist  of  Maryland,  who  in 
most  cases  owns  the  soil  he  cultivates,  and  which  he  desires 
to  transmit  unimpaired  to  his  children. 
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It  is  a  most  encouraging  fact  to  all  who  feel  an  interest  in 
the  welfare  of  our  State,  that  our  farmers  generally  through- 
out the  State  are  fast  becoming  alive  to  the  important  aid 
that  science  is  affording  to  their  nohle  profession. 

It  is  this  craving  for  useful  knowledge  that  has  brought 
agricultural  schools  and  colleges  into  successful  operation  in 
Europe  in  later  times,  and  ca.uses  them  to  increase  in  num- 
ber and  usefulness.  Among  those  existing  in  our  country 
is  the  noble  institution  with  its  able  teachers,  which  has 
been  founded  by  some  of  the  public-spirited  farmers  of  our 
own  State,  and  which  we  may  hope  to  see  more  amply  en- 
dowed. In  this  institution  the  farmer's  son  is  to  receive  a 
finished  college  education,  besides  being  taught  both  the 
theory  and  practice  of  his  profession. 

Among  the  many  existing  branches  of  science,  so  far  as  I 
have  observed,  chemistry  and  geology  take  a  prominent 
rank  in  the  estimation  of  the  intelligent  farmer.  In  fact, 
without  some  knowledge  of  both  these  sciences  it  is  impossi- 
ble to  form  a  just  conception  of  the  characters  and  projDerties 
of  soils  and  of  the  changes  produced  in  them  by  atmospheric 
agencies  and  by  cropping. 

The  injurious  effects  of  different  kinds  of  insects  upon 
plants  has  more  and  more  shown  the  farmer  the  necessity 
for  knowledge  of  their  habits,  and  I  am  pleased  to  find  that 
Entomology  is  taught  in  our  college  by  an  accomplished 
professor. 

Some  knowledge  of  physiology,  both  animal  and  vegeta- 
ble, is  also  required  by  the  farmer.  The  first  aids  him  in  the 
care  of  his  domestic  animals,  whilst  the  latter  enables  him 
to  cultivate  intelligently  the  plants  of  the  field,  the  garden 
and  the  orchard. 

The  State  of  New  York  has  certainly  taken  the  lead  in 
disseminating  useful  information,  as  has  been  evinced  by  the 
natural  history  surveys  completed  in  that  State  nearly  twenty 
years  ago.  The  final  report  is  embraced  in  nineteen  large 
quarto  volumes,  to  be  followed  by  two  more  on  Paleontology, 
and  there  is  also  a  geological  map.  There  is  no  doubt  that 
this  work,  which  embraces  Geology,  Mineralogy,  Botany, 
Entomology,  Zoology,  and  three  volumes  on  practical  agri- 
culture, has  had  much  to  do  with  the  rapid  progress  of 
agricultural  and  other  industrial  pursuits  which  has  been 
made  in  that  great  State. 

There  is  no  doubt  that  the  means  pursued  by  New  York 
have  proved  most  efficient,  and  that  her  people  have  been 
amply  repaid  the  cost  of  the  work  which  has  so  much  in- 
creased her  productive  resources. 

It  might  be  supposed  that  if  our  smaller  State  could  not 
incur  the  cost  of  a  complete  natural  history  survey,  she 
would  find  it  clearly  her  interest,  like  Pennsylvania  and 
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other  States,  to  authorize  the  completion  of  the  geological 
survey  in  such  manner  as  would  at  least  properly  bring  into 
notice  her  mineral  and  agricultural  resources. 

For  the  purpose  of  repeating  the  suggestions  made  to  the 
last  Legislature,  relative  to  a  geological  survey  of  our  State, 
the  following-is  extracted  from  page  8  of  the  report  of  1860  : 

From  what  is  now  known  of  the  origin  and  characters  of 
soils,  we  must  conclude  that  the  very  foundation  of  an  intel- 
ligent and  practical  a|)plication  of  science  to  agriculture  in 
any  region,  must  consist  in  a  thorough  investigation  of  its 
geological  and  mineral  constitution. 

A  survey  of  this  kind  for  our  State  should  have  for  its  ob- 
ject the  determination  of  the  chemical,  physical  and  other 
characters  of  each  kind  of  rock,  bed  of  clay,  sand,  marl,  or 
other  mineral  deposit  within  our  borders. 

They  should  be  minutely  described,  and  their  position  and 
extent  be  accurately  shown  on  a  map,  and  sections  upon  a 
large  scale.  We  should  make  ourselves  acquainted  with  the 
properties  of  every  mineral  that  can  be  usefully  applied  to 
the  soil,  and  also  with  those  that  may  promote  industrial 
operations  within  our  limits.  These  last  should  by  no  means 
be  overlooked,  because  of  their  importance  in  adding  to  the 
demand  for  the  products  of  the  farm. 

In  addition  to  many  obvious  advantages,  we  shall  find,  if 
a  work  of  this  kind  be  thoroughly  executed,  that  the  wants 
of  our  soil  can  generally  be  supplied  with  much  less  depend- 
ence upon  manures  or  fertilizers  from  abroad  than  has 
hitherto  been  supposed. 

So  far  as  I  have  been  able  to  learn,  these  views  were  very 
generally  approved,  and  I  have  been  much  encouraged  to 
prosecute  the  work  to  a  successful  termination. 

I  Avell  knew,  however,  that  no  single  individual  could 
properly  execute  a  work  of  this  character  within  a  reasonable 
time,  and  therefore  suggested  four  years  since,  to  the  proper 
committees  and  other  members  ol  the  Legislature,  that  pro- 
vision be  made  for  the  requisite  assistance.  If  that  had 
been  aiforded  I  should  be  able  at  this  time  to  present  com- 
plete geological  maps  of  much  the  larger  portion  of  the  State, 
This  would  have  been  accompanied  by  full  descriptions  of 
the  several  geological  formations  and  of  the  useful  mineral 
substances  contained  therein,  including  all  the  varied  re- 
sources with  which  our  State  abounds.  The  necessary  ap- 
propriations, however,  were  not  made,  but  I  have  progressed 
in  the  work  without  aid  as  rapidly  as  possible  under  the 
circumstances. 

It  might  be  supposed  by  some  that  the  proper  mode  of 
conducting  a  survey  of  this  kind  would  be  to  finish  a  single 
county  or  other  small  section  at  a  time,  and  so  on  from  one 
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extremity  of  the  State  to  another.  Those  experienced  in 
such  matters  have  found,  however,  that  a  different  mode  of 
proceeding  is  required.  The  most  efificient  mode  of  operating 
is  the  following : 

1.  A  preliminary  reconnoissance  of  the  territory  to  be  ex- 
plored (which  in  the  present  case  embraces  the  whole  State) 
and  become  acquainted  with  its  leading  geological  constitu- 
tion and  most  important  resources. 

2.  A  series  of  geological  sections  are  made,  running  as 
nearly  as  practicable  at  right  angles  to  the  direction  or  range 
of  the  formations.  The  course  of  these  (north-westward  and 
north  of  a  line  running  from  Washington  via  Baltimore, 
Havre-de-Grace,  to  and  beyond  Elkton)  is  about  N.  30°  E. 
within  the  tide -water  districts  ;  south-east  of  the  above  this 
range  is  irregular  and  requires  much  study. 

3.  All  the  points  at  which  these  sections  cross  the  edge  of 
each  formation  are  then  to  be  noted  on  a  large  map. 

4.  Careful  explorations  of  the  country  between  these  points 
are  then  made,  so  as  to  determine  the  positions  of  the  out- 
cropping edges  of  each  formation.  Whilst  this  is  progressing 
the  characters,  both  chemical  and  physical,  of  these  rocks, 
clays  and  all  minerals  which  they  contain,  are  carefully  in- 
vestigated, having  especial  reference  to  their  industrial  ap- 
plications. Many  of  these  should  be  analyzed  and  otherwise 
experimented  upon,  in  order  to  determine  whether  they 
can  be  made  available  for  useful  purposes. 

The  first  part  of  this  system,  t\\Q  preliminary  investigation, 
has  been  fully  executed. 

The  second  (making  the  sections)  has  been  carried  out 
along  the  lines  of  our  rail  and  other  roads  running  iij  the 
proper  directions,  and  I  have  all  the  sections  noted  and 
ready  for  using  on  the  map.  It  is  necessary  to  make  a  sec- 
tion along  the  Potomac  river,  tortuous  as  it  is,  and  this  will 
complete  the  suite  of  sections  above  tide-water  or  in  the  hilly 
portions  of  the  State.  This  will  be  a  laborious  job  which 
cannot  be  conveniently  executed  in  the  present  disturbed 
state  of  the  country  bordering  on  that  beautiful  river. 

Detailed  investigations  of  much  of  the  country  between 
these  sections  have  been  made  for  the  purpose  of  ascertain- 
ing what  mineral  resources  they  may  contain.  These  will 
be  noticed  in  their  proper  place  in  the  present  report. 

In  reference  to  the  tide-water  counties  it  may  be  remarked 
that  it  would  be  a  tedious  task  to  make  the  investigations 
required  for  constructing  geological  sections  by  traveling 
through  the  counties  altogether  on  land. 

The  sections  in  those  counties  must  be  made  along  the 
shores  of  the  bay  and  rivers.  These  being  indented  by  in- 
numerable creeks,  too  deep  to  be  forded,  (and  often  extending 
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rnanj  miles  from  tlieir  mouths,)  occasion  mucli  loss  of  time 
in  going  around  them,  more  especially  as  the  want  of  roads 
along  the  shores  would  make  it  necessary  to  do  this  ]3art  of 
the  land-work  on  foot. 

The  proper  plan,  therefore,  is  to  make  use  of  transporta- 
tion by  water  along  the  shores  of  the  bay  and  rivers,  in  order 
that  the  out-cropping  edges  of  the  various  strata  can  be  in- 
vestigated and  no  time  be  lost  in  passing  from  one  point  of 
observation  to  another. 

With  these  difficulties  in  the  way,  and  there  being  no 
means  provided  by  the  State  for  hiring  boats,  I  endeavored, 
nearly  two  years  since,  to  avail  of  the  use  of  the  U.  S.  reve- 
nue cutter  cruising  in  this  district.  I  learned  from  her  com- 
mander, Capt.  Sands,  whose  principal  duty  was  cruising  in 
our  bay  and  rivers,  that  he  could  convey  me  along  them 
without  the  least  interference  with  his  routine  of  duty. 

An  application  was  made  to  the  late  Collector  of  Baltimore 
for  permission  '^  to  take  passage  on  board  the  cutter  without 
'^  expense  to  the  United  States  whilst  she  is  [was]  engaged 
'^  in  her  ordinary  duties,  with  the  privilege  of  landing  along 
^'  the  shores  to  facilitate  our  geological  survey."  The  Col- 
lector thought  proper  to  refer  my  letter  to  the  then  Secretary 
of  the  Treasury,  Mr.  Cobb,  who  declined  the  request  upon 
the  ground  that  as  ''  the  law  prescribed  the  duty  of  the  cut- 
''  ters,  it  was  out  of  the  power  of  the  department  to  order 
'^  her  u]3on  any  other  service."  I  did  not  ask  him  to  oi^der 
her  on  any  other  service,  as  will  be  seen  from  the  above  ex- 
tract. I  have  not  read  the  law,  but  I  know  that  when 
Agassiz  was  investigating  the  Zoology  of  the  coast  of  South 
Carolina  and  Georgia  his  labors  were  greatly  facilitated  by 
being  transported  about  by  the  revenue  cutters.  This  was  a 
proper  occasion  for  facilitating  a  good  enterprise  for  the  pub- 
lic good,  but  whether  it  was  legal  and  equally  proper  at 
sundry  times  to  order  cutters  to  take  parties  of  pleasure  about, 
which  has  often  been  done,  is  certainly  questionable. 

Failing  in  this  mode  of  investigating  the  strata  in  the 
lower  counties,  they  were  examined  at  as  many  ]3oints  as 
possible  by  means  of  the  less  satisfactory  mode  of  land  travel. 
In  this  I  was  aided  frequently  by  the  kindness  of  private 
gentlemen.  A  satisfactory  examination  was  made  of  a  por- 
tion of  the  banks  of  the  Patuxent.  One  of  the  results  of  this 
was  the  discovery  of  the  important  bed  of  tripoli,  to  be 
noticed  in  a  subsequent  page. 

Similar  aid  was  afforded  in  examining  the  formations  near 
Port  Tobacco  river,  Pope's  Creek,  and  the  adjacent  parts  of 
the  Potomac.  I  had  intended  to  have  made  another  effort 
for  the  privilege  of  taking  passage  on  board  a  U.  S.  revenue 
vessel  upon  the  retirement  of  the  late  official  but  for  the 
breaking  out  of  the  war. 
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Tlie  geological  sketcJies  on  tlie  map  accompaning  my  former 
report  were  only  intended  to  give  the  public  a  general  idea  of 
tlie  geological  structure  of  the  State  in  advance  of  the  large 
map  which  has  been  proposed. 

The  map  which  would  accompanj''  a  final  report  would 
give  in  detail  the  geological  features  of  our  territory  and  the 
position  of  all  its  useful  minerals,  including  ores,  limestones, 
marls,  &c.,  &c. 

The  report  would  contain  a  classified  account  of  the  soils 
peculiar  to  each  formation,  and  a  full  description  of  all  our 
mineral  resources  useful  to  agriculture  and  other  branches  of 
industry. 

By  this  means  many  materials  hitherto  unavailable  will 
be  brought  prominently  into  notice,  so  as  to  augment  both 
our  industrial  pursuits  at  home  and  our  trade  with  other 
States  and  nations. 

In  my  first  report  it  was  remarked  that  in  a  new  country, 
a  limited  population  may  be  supplied  with  food  under  a  very 
defective  system  of  agriculture. 

This  has  been  verified  in  our  own  country,  but  with  an 
increase  of  population,  improved  systems  of  culture  have  be- 
come necessary.  Exhausting  systems  have  materially  less- 
ened the  yield  of  grain  and  other  crops  in  most  of  the  old 
States  which  are  in  part  dependent  upon  the  virgin  lands  of 
the  West  to  feed  their  people.  It  is  therefore  evident  that 
improved  systems  of  agriculture  have  become  an  absolute 
necessity,  because  of  the  increase  of  population  without  a 
corresponding  increase  of  production. 

England,  France  and  other  European  countries  long  since 
felt  this  necessity,  and  have  materially  increased  the  amount 
of  their  agricultural  products. 

The  aid  of  science  and  skill  has  been  availed  of  under  the 
patronage  of  governments,  and  have  materially  aided  in 
renovating  their  exhausted  soils,  so  that  their  products  have 
been  largely  increased.  This  improvement  is  in  a  great 
measure  owing  to  two  causes. 

First,  a  more  correct  knowledge  of  the  scientific  principles 
which  have  been  disseminated  among  the  farmers.  The 
second,  produced  by  the  first,  consists  of  improved  skill  in 
conducting  all  the  operations  of  the  farm,  including  proper 
working  and  pulverizing  the  soil  and  procuring,  preparing 
and  applying  manures. 

On  the  continent  the  farmers  make  the  most  of  their  do- 
mestic resources  with  little  reliance  upon  imported  manures. 

In  Britain,  because  of  a  plethora  of  capital  and  the  great 
mercantile  activity  of  her  traders,  a  large  trade  is  carried  on 
in  the  importation  of  manures  from  foreign  countries. 

Some  of  the  German  agricultural  chemists  have  lamented 
over  the  exportation  of  bones  to  England  which  their  farmers 
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ouglit  to  have  used  at  home.  They  correctly  considered 
each  pound  of  hones  exported,  equal  to  the  loss  of  half  a 
bushel  of  grain.  The  urgent  need  of  the  British  farmer  in- 
duced him  to  bid  higher  for  bones,  but  I  believe  the  greater 
appreciation  of  their  value  in  Grermany  has  arrested  or 
checked  their  export. 

The  importation  of  guano  and  other  fertilizers  into  Eng- 
land, has  reached  in  value  the  amount  of  twenty  millions  of 
dollars  !  This  large  expenditure  is  absolutely  required  to 
maintain  a  due  proportion  of  phosphates  in  addition  to  a  small 
amount  contained  in  their  native  coprolites. 

It  is  much  more  advantageous  for  us  in  Maryland  to  use 
these  imported  manures,  than  to  cultivate  exhausted  soils. 
We  should,  nevertheless,  carefully  investigate  every  mate- 
rial existing  within  our  territory  that  may  tend  to  render  us 
independent  of  foreign  supplies. 

I  have  considered  it  my  duty  to  labor  in  this  connection  by 
investigating  and  bringing  into  notice  all  such  substances  as 
may  be  useful  in  enriching  our  soil.  Many  of  these  which 
were  noticed  in  the  last  report  will  be  again  reverted  to, 
with  the  hope  of  inducing  farmers  to  profit  by  the  use  of  them. 

As  I  am  well  aware  that  the  public  expect  me  to  aid  in 
developing  all  our  resources,  I  have  made  every  exertion 
in  my  power  to  do  so  by  bringing  them  to  the  notice  of  those 
who  might  jirofitably  use  them. 

The  first  report  contained  a  brief  account  of  the  geological 
formations  of  Maryland,  preceded  by  a  description  of  their 
constituent  minerals  and  rocks. 

This  was  followed  by  the  fourth  chapter,  which  treated  of  the 
disintegration  of  rocks  and  the  production  of  soils  therefrom. 

The  fifth  and  sixth  chapters  relate  to  the  constituents  of 
plants. 

The  seventh  and  eighth  consider  the  subjects  of  the  ex- 
haustion of  soils  and  the  means  for  their  improvement. 

The  succeeding  eight  chapters  are  descriptive  of  every 
material  then  known  as  applicable  to  the  enrichment  of  the 
soils  of  our  State. 

Following  these,  I  presented  a  chapter  upon  the  '^present 
state  of  Agriculture  in  Maryland,  with  suggestions  for  its 
improvement,"  and  also  directions  for  applying  the  several 
varieties  of  manure  in  a  proper  manner. 

An  appendix  was  added,  containing  short  notices  of  our 
mineral  resources.  The  subject  of  Artesian  Wells  (so  im- 
portant to  large  portions  of  our  State)  was  also  reverted  to 
in  the  appendix. 

In  the  present  report  it  is  proposed  to  arrange  the  subjects 
in  a  different  order.  Many  of  them,  it  is  believed,  were  fully 
considered,  and  there  is  nothing  now  to  be  added  to  them, 
whilst  others  must  again  be  brought  into  notice  for  the  pur- 
pose of  adding  new  facts  or  views. 


aEOLOaiCAL  NOTES. 

On  page  13  of  tlie  former  report  it  was  observed,  "  That 
"  although  there  are  many  varieties  of  rock,  yet  we  find  that 
"  the  number  of  mineral  species,  called  simple  minerals, 
"  which  are  considered  essential  to  their  composition  is  quite 
"limited." 

These  called  simple  minerals  are  as  follows : 

Quartz,  Epidote, 

Felspar,  Carbonate  of  Lime, 

Mica,  Dolomite, 

Talc  and  Steatite,  Oxides  of  Iron, 
Serpentine,  '•'     Manganese, 

Chlorite,  Sulphur  and  Sulphates, 

Augite,  or  Phosphoric  Acid,  and 

Pyroxene,  Phosphates, 

Hornblende,  Chlorine. 

As  these  were  particularly  described  on  pages  13  to  21, 
and  their  chemical  constitution  stated,  no  description  need 
be  given  on  the  present  occasion. 

An  uncertainty  appears  to  exist  in  the  minds  of  many 
people  in  reference  to  the  precise  meanings  of  the  terms  rock 
and  mineral  in  geology,  and  it  may  be  proper  to  define  them. 

Any  solid  inorganic  substance  is  in  fact  called  a  mineral, 
but  the  term  is  usually  restricted  to  such  as  have  a  definite 
composition,  as  quartz,  felspar,  mica,  &c. 

When  any  simple  mineral  occurs  in  large  masses  the  name 
rock  is  applied,  as  in  the  case  of  limestone,  quartz,  &c. — 
Eocks  in  many  cases  consist  of  grains,  as  sandstone,  or  small 
confused  chrystals,  as  granite  gneiss,  &g.,  which  are  termed 
aggregates. 
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The  above  short  list  embraces  all  the  substances  considered 
essential  to  the  varied  rocks  and  other  formations  of  our 
State.  There  are  in  addition  a  very  large  number  of  min- 
erals which  are  associated  with  or  embraced  by  the  different 
rocks.  Some  are  important  for  their  uses,  whilst  others, 
interesting  only  to  science,  are  not  noticed  in  my  reports. 
They  should,  however,  be  described  in  a  full  report  upon  the 
Geology  of  the  State. 

The  characteristics  of  all  the  rocks  of  Maryland  having 
been  described  in  pages  21  to  30  of  the  report  of  1860,  I  pro- 
pose at  this  time  to  refer  to  them  very  briefly. 

A— EOCKS  SUPPOSED  TO  BE  OF  IGNEOUS  OEIGIN. 

1. — Granite 

Is  an  unstratified  rock  consisting  of  a  confused  assemblage 
of  chrystalline  grains  of  quartz,  felspar  and  mica. 

2. — Syenite 

Is  also  an  aggregate  consisting  of  felspar  and  hornblende. 

3. — QUAETZ 

Sometimes  occurs  in  sufficiently  large  masses  to  constitute  a 
roch  but  never  occupies  areas  so  extensive  as  most  other 
rocks.  In  some  parts  of  this  State  it  occurs  in  veins  and 
masses  in  gneiss,  mica  slates  and  other  rocks. 

4. — Porphyry 

Is  not  an  aggregate,  but  consists  of  chrystals  of  felspar  or 
other  mineral  imbedded  in  what  was  probably  a  soft  paste 
and  subsequently  hardened  into  a  solid  rock.  It  presents 
many  varieties. 

5. — Amygdaloid 

Differs  in  appearance  from  porphyry  because  of  the  rounded 
form  of  the  imbedded  grains. 

6. — Trap,  or  Amphibolite. 

These  names  have  been  applied  to  various  intrusive  rocks, 
but  should  be  restricted  to  those  consisting  of  hornblende  or 
pyroxene  and  felspar,  forming  a  granular  aggregate.  The 
grains  in  some  cases  are  so  minute  as  to  give  the  rock  a  com- 
pact appearance. 
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7. — Serpentine 

Is  a  compact  rock  consisting  almost  wholly  of  the  simple  min- 
eral of  that  name. 

B.— EOCKS  OF  AQUEOUS  OEIGIN.     a.  CHEMICAL 
DEPOSITS. 

This  division  contains  hut  one  species. 
8. — Limestone, 

Of  which  there  are  many  varieties  in  Maryland,  some  of 
which  are  remarkable  for  their  purity,  whilst  others  are  more 
or  less  mixed  up  with  quartz  and  other  mineral  impurities. 

C— SEDIMENTARY  ROCKS. 

1. — Sandstone 

Is  essentially  composed  of  grains  of  quartz-sand,  hut  it  usually 
contains  more  or  less  of  other  minerals. 

2. — Conglomerate  or  Puddingstonb 

Differs  from  sandstone  only  in  the  size  of  the  materials  com- 
posing it.  The  name  is  applied  to  rocks  consisting  of  peb- 
bles, with  the  interstices  filled  with  finer  materials  cemented 
together. 

3. — Breccia 

Is  characterized  by  being  constituted  of  small  angular  frag- 
ments of  limestone  thrown  confusedly  together,  whose  inter- 
stices have  been  filled  up  with  a  cementing  material.  It  is 
in  fact  a  variety  of  marble. 

4. — Argillite  or  Clay- Slate 

Is  believed  to  have  resulted  from  deposits  of  fine  mud  or 
sediment  from  water,  and  afterwards  indurated.  They 
vary  considerably  in  chemical  composition. 

5. — Shale 

Appears  to  have  a  similar  origin  to  that  of  Argillite;  They 
mainly  differ,  from  the  fact  that  whilst  most  varieties  of 
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Argillite,  such  as  roof-slate,  are  more  or  less  durable  when 
exposed  to  the  weather,  yet  all  the  shales  crumble  when 
thus  exposed. 

6. — Clays 

Seem  to  have  been  origioally  deposited  from  water  under  cir- 
cumstances analogous  to  those  attending  the  original  deposit 
of  slate  and  shale,  without  having  been  similarly  indurated. 
The  distinctive  character  consists  in  the  property  which 
clays  possess  of  becoming  more  or  less  plastic  when 
worked  up  with  water. 

7. — Siliceous  Sand. 

Beds  of  sand  form  a  constituent  part  of  the  cretaceous 
and  newer  formations  of  this  state.  Their  origin  is  similar 
to  that  of  sandstone,  but  tliey  have  not  been  converted  into 
solid  rock  by  a  cementing  material. 

8. — Green  Sand, 

Which  constitutes  the  well  known  Jersey  Mai'i,  occurs  in 
small  green  grains  and  is  mainly  composed  of  silica,  alum- 
ina, oxide  of  iron  and  potash.  They  are  so  soft  as  to  be 
easily  crushed  by  the  finger-nail,  and  thus  differ  so  essen- 
tially from  sand,  as  is  generally  understood,  that  French 
mineralogists  have  applied  to  this  material  the  name  glaucon- 
ite,  from  its  green  color. 

D.— METAMORPHIC  ROOKS. 

These  are  supposed  to  have  been  deposited  from  water, 
either  chemically  or  mechanically,  and  subsequently  modi- 
fied by  heat,  with  or  without  the  aid  of  water. 

1. — Gneiss, 

Whose  essential  constituents,  like  those  of  granite,  consist  of 
quartz,  felspar  and  mica.  Granite  is  supposed  to  have  been 
completely  fused  and  to  have  been  pushed  up  through  other 
rocks.  Gneiss  does  not  seem  to  have  been  subjected  to  such 
an  elevated  temperature,  but  has  evidently  been  softened  by 
heat  sufficiently  to  crystallize  at  least  the  felspar  and  mica. 
There  are,  it  is  true,  some  rocks  that  seem  intermediate 
between  granite  and  gneiss,  but  in  general  they  may  be  dis- 
tinguished by  the  following  characters,  viz: 

1.  Gneiss  is  always  more  or  less  stratified,  but  true  granite 
is  without  any  appearance  of  stratification. 
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2.  This  seems  to  "be  owing  to  the  scales  of  mica  in  the 
gneiss  being  parallel,  or  nearly  so,  to  each  other,  whilst  in 
granite  no  such  parallelism  exists.  The  proportions  of  the 
minerals  in  granite  are  usually  thus  : — The  felspar  in  the 
largest  proportion,  next  is  quartz,  and  last  mica,  generally 
in  small  quantity.  Gneiss  usually  consists  of  quartz  in  the 
largest  proportion,  next  felspar,  and  last  mica,  but  this  is 
always  in  larger  projiortion  than  in  granite. 

2.— Mica  Slate 

Is  composed  principally  of  scales  of  mica  and  grains  of  quartz. 
When  the  proportion  of  mica  is  small,  it  forms  a  hard  and 
durable  stone.  When  the  mica  constitutes  the  larger  portion 
of  the  mass,  it  is  called  mica-shiste,  because  of  its  readily 
crumbling  down.  As  we  approach  the  N.  W.  borders  of  this 
formation  in  Maryland,  the  proportion  of  quartz  lessens,  and 
as  well  as  the  scales  of  mica,  become  extremely  small.  By 
this  means  mica  slate  passes  by  insensible  shades  into  talcose 
slate. 

3. — Hornblende  Slate 

Is  an  aggregate  of  flattened  crystals  of  hornblende  and  fel- 
spar, and  sometimes  quartz. 

4. — Talcose  Slate 

Seems  to  have  been  an  argillite  more  or  less  altered  by  heat 
or  other  causes^  which  have  produced  a  glistening  appear- 
ance. In  some  localities  it  seems  to  approximate  in  appear- 
ance to  mica-slate. 

5. — Chloeite  Slate 

Appears  to  consist  of  chlorite  in  flattened  crystals,  and  also 
grains  of  quartz.  We  find  carbonate  of  lime  disseminated 
through  this  rock  in  at  least  one  locality  in  Harford  county, 

6. — Geanular  Limestone 

Is  associated  with  metamorphic  and  (more  rarely  in  Mary- 
land) with  intrusive  rocks.  It  is  made  up  of  crystalline 
grains,  sometimes  extremely  small,  as  in  the  statuary  marble 
of  Tuscany,  whilst  in  other  localities  these  grains  are  more 
than  half  an  inch  in  diameter,  as  in  Baltimore  county,  where 
it  is  called  alum  limestone. 


22 
7. — Dolomite  or  Magnesian  LiMBSTOisrB. 

It  is  very  rarely  indeed  that  limestones  of  this  State  are 
not  found  to  contain  some  proportion  or  other  of  magnesia, 
hut  the  name  dolomite  is  restricted  to  such  as  contain  a  con- 
siderable proportion  of  this  earth.  -  Strictly  speaking,  the 
term  dolomite  is  applicable  only  to  definite  compounds  of 
carbonates  of  magnesia  and  lime.  This  rock  occurs  usually 
in  small  crystalline  grains,  having  a  much  higher  lustre 
than  ordinary  granular  limestone,  and  is  more  slowly  dis- 
solved in  acids. 

GEOLOaiCAL  FORMATIONS. 

The  technical  meaning  of  the  term  rock,  in  geology,  has 
already  been  explained,  and  there  appears  to  be  good  reason 
for  stating  the  geological  meaning  of  the  vi ox (i  formation.  It 
should  be  applied  only  to  an  assemblage  of  rocks  or  sedi- 
mentary deposits  of  common  origin  or  period  of  deposit. 

I  reproduce  here  from  the  first  report  a  table  of  the  geological 
formations  of  our  State  in  the  order  of  the  antiquity  of  their 
origin,  as  has  been  supposed  by  geologists.  For  a  long  period 
there  seemed  to  be  sufficient  evidence  to  believe  that  granite 
wherever  it  exists  was  the  oldest  of  all,  and  that  the  non-fos- 
siliferous  rocks  were  successively  formed  in  the  order  of  ar- 
rangement in  the  table.  It  has  been  proven,  however,  that 
granite  and  other  intrusive  rocks  have  been  formed  during 
various  geological  periods.  It  may  be  questioned  whether 
gneiss  and  other  metamorphic  rocks,  5  to  7,  are  not  in  most 
cases  older  than  the  intrusive  rocks,  No.  1  to  4,  which  it  is 
believed  were  pushed  up  through  them  whilst  in  a  state  of 
fusion.  I  do  not  propose,  however,  to  continue  this  interest- 
ing subject  at  this  time. 

These  formations  were  described,  and  with  the  aid  of  the 
map  and  their  ranges  in  our  State,  indicated  in  chap.  Ill  of 
the  report  of  1860.  A  reference  thereto  will  be  useful  to 
those  desiring  to  understand  the  geological  position  of  the 
mineral  resources  to  be  hereinafter  described.  There  does 
not  seem  to  be  a  necessity  for  repeating  the  descriptions  of 
the  former  report.  My  researches  within  the  last  two  years, 
it  is  true,  would  enable  rae  to  add  a  large  amount  of  useful 
information,  provided  it  could  be  illustrated  with  the  aid  of 
accurate  maps  on  a  larger  scale.  This  could  not  be  done  for 
want  of  an  appropriation  for  topographical  and  artistic  aid. 
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la. 
b. 
2. 
3. 

4. 
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b. 

c. 

6. 

Y. 

8. 

9. 
10. 

11. 

12. 

13. 

14a. 

b. 
15a. 

6. 

16a. 

b. 
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Pennsylvania  Nomenclature. 


Granite 

Syenite 

Trap 

Porphyry 

Serpentine 

Gneiss 

Mica  slate 

Hornblende  slate............ 

Talcose  slates 

Roof  slates 

Primal  slates  and  sandstones. 

Primal,  with  epidote 

Auroral  limestone 


Metamorphic  limestone 

Matinal  slate  and  limestone. 


Levant  gray  sandstone. 

Surgent  shales 

Scalent  shales 

Premeridian  limestone.. 
Meridian  sandstone 

Cadent  shales 


Yergent  shales 

Ponent  red  shales  &  red  sand- " 

stone 

Vespestine 


Umbral  shales  and  limestone.. ' 
Serai,  or  coal  formation 


Mezozoic  red  sand  shales  and  \ 
conglomerate .....  j 

Cretaceous,  green  sand,  andi 
clays I 

Iron  ore  clays j 


Tertiary  ...... 

Post  tertiary. 


New  York  Nomenclature. 


Pottsdam  sandstone. 


Chazy   and   Black    Eiver" 
limestone 


(Trenton  limestone,  Uti- 
ca  slate,  and  Hudson 
river  slates 

f  Oneida   conglomerate, 

\   Medina  sandstone.. 

Clinton  group....... 

Onondago  salt  group 

Water  lime  group ,, 

Oriskany sandstone ,  ..J 

f  Marcellusslate, Flamilfnl 
\  group,  Gennessee  slate. . . 
Portage    flags,     Ithaca  | 
group, Chemung  group.  \- 

Catskill  group 


Does  not  occur  in  N.  York 


.do. 
.do. 
.do. 


.do do . 

.do do. 

.do do. 


Not  in  Pennsylvania  or  N. 
York 


Nearest  Eu- 
ropean equi- 
valent. 


Intrusive 
rocks. 


Metamor- 
phic. 


Cambrian. 


Silurian. 


Devonian. 


Carbonifer. 
limestone. 

Coal  forma- 
tion. 

Lias  or  Tri- 
as. 

Cretaceous, 
or  Upper 
Secondary. 

Eocene,       ^ 

Miocene 

Plioce'e 

Posttertia'y 
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II. 


OF  SOILS  AND   THE   CAUSES  OF  THEIR  EXHAUS- 
TION. 

The  circumstances  attending  the  formation  of  soils  from 
the  debris  of  rocks  and  mineral  substances,  form  an  instructive 
and  useful  study  for  the  farmer,  and  it  was  for  the  purpose 
of  aiding  in  this  research  that  1  treated  the  subject  very  fully 
in  my  first  report.  It  was  presented  in  chapter  lY,  under 
the  title  of  Chemical  and  Physical  Geology  in  its  relations  to 
Agriculture.  It  was  shown  that  the  solid  rock  is  incessantly 
acted  upon  by  atmospheric  agencies,  becoming  more  or  less 
rapidly  disintegrated,  according  to  the  character  of  the  rock, 
until  it  is  reduced  to  an  earthy  friable  mass. 

The  first  plants  which  grow  in  this  mass,  find  within  it 
the  phosphates  and  other  essential  inorganic  constituents, 
but  the  carbon  hydrogen  and  nitrogen  forming  the  princi- 
pal portion  of  their  substance^  was  derived  wholly  from  the 
atmosphere. 

When  successive  generations  of  these  plants  decay,  por- 
tions of  their  remains  are  left  in  and  upon  the  earth  in  which 
they  lived.  This  addition  of  organic  matter  practically  com- 
pletes the  transformation  of  the  earthy  mass  into  what  we 
denominate  a  soil. 

The  soils  upon  which  plants  continued  to  grow  during 
many  thousands  of  years  before  thev  were  cleared  and  culti- 
vated by  man,  were  being  constantly  enriched  by  decayed 
organic  matter.  Trees  and  other  deep  rooted  plants  ab- 
stracted from  far  into  the  subsoil  a  large  portion  of  their  in- 
organic constituents,  which  were  left  at  and'near  the  surface 
as  they  decayed. 

Notwithstanding  these  large  accumulations  of  stored  up 
wealth,  we  find  that  man,  in  his  improvidence,  can  exhaust 
them  in  a  few  generations  by  vicious  systems  of  agriculture. 
The  causes  of  this,  and  the  remedies,  will  be  again  considered 
under  the  proper  heads  in  the  present  report. 

It  being  necessary  in  examining  into  the  cause  of  the 
exhaustion  of  soils  that  we  should  know  what  we  have  taken 
from  them  in  crops,  I  gave  in  the  last  report  tables  of  the 
mineral  constituents  of  plants  which  constitute  the  principal 


25 

crops  cultivated  in  Maryland.  The  last  table  on  page  57 
gives  the  number  of  pounds  of  inorganic  constituents  or  ashes 
abstracted  by  a  fair  yield  of  each  of  these  crops'.  The  pre- 
ceding tables  give  the  proportions  of  each  substance  compos- 
ing the  ashes. 

If  any  one  will  multiply  these  figures  by  the  number  of 
years  he  may  estimate  each  of  these  crops  to  have  been  cul- 
tivated in  the  older  settled  parts  of  our  State,  he  will  be  able 
to  account  for  the  diminished  productive  capacity  of  much  of 
our  soils.  In  some  districts  the  ground  still  continues  to 
produce  fair  crops  with  improvident  farming,  because  of  the 
large  amount  ot  plant  food  it  originally  contained;  whilst  in 
others,  some  one  or  more  of  these  essentials  have  been  so  far 
exhausted  as  seriously  to  impoverish  the  land. 

In  endeavoring  to  supply  amendments  to  the  soil  judi- 
ciously and  economically,  we  should  ascertain  which  of  the 
substances  have  been  more  or  less  exhausted,  so  as  to  avoid 
the  cost  of  adding  such  as  are  abundant  in  the  soil. 

The  first  point  to  be  referred  to  is  the  original  composi- 
tion of  the  mineral  matters  in  the  rocks  and  minerals  from 
which  the  soil  was  derived.  These  were  stated  on  pages  14 
to  19  in  the  first  report. 

In  generalizing  them,  we  may  enumerate  the  following  as 
their  principal  constituents : 

Quartz,  alumina,  lime,  magnesia,  potash,  soda  and  oxides 
of  iron.  The  quartz  occurs  uncombined  in  the  soil  in  the 
form  of  sand  and  gravel,  and  also  as  silica,  chemically  com- 
bined, with  all  the  above  named  bases. 

These  combinations  called  silicates,  although  entirely  in- 
soluble in  pure  water,  are  very  slowly  acted  on  when  the 
water  contains  carbonic  acid,  by  which  alcaline  silicates  are 
dissolved  in  minute  proportion,  and  are  taken  up  by  the  roots 
of  plants.  It  was  wisely  so  directed,  for  if  they  had  been 
as  soluble  as  ordinary  salts,  the  whole  surface  of  the  earth 
would  have  been  exhausted  long  since. 

Unless  the  surface  consists  of  pure  siliceous  sand,  it  invar- 
iably contains  some  proportion  or  other  of  these  silicates, 
which  are  essential  to  vegetable  growth. 

Our  loamy  and  clay  soils  contain  them  in  larger  propor- 
tion, but  yet  a  system  of  culture  may  be  so  exhausting  as  to 
remove  them  faster  than  they  become  soluble.  This  has 
been  too  much  the  case  in  Maryland. 

It  is  not  only  the  loss  of  mineral  matters  that  lessens  the 
fertility  of  our  lands,  but  by  means  of  incessant  cropping  with 
either  grain  or  tobacco,  the  humus  and  other  vegetable  mat- 
ters' have  been  very  much  exhausted  in  many  parts  of  the 
State.  With  these  we  submit  to  a  direct  loss  of  carbonic  acid 
so  essential  to  be    absorbed  by  the  roots  of  the  plant.     Be- 
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sides,  the  proportion  of  ammonia  in  the  soil  is  increased  hj 
the  presence  of  vegetable  mould,  which  absorbs  ammonia. 

The  views  above  given  indicate  the  causes  of  impoverish- 
ment of  soils,  and  in  another  place  we  will  endeavor  to  point 
out  the  most  economical  means  for  repairing  the  injury. 

Within  the  past  few  years,  several  European  chemists  have 
occupied  themselves  with  series  of  experiments  in  reference 
to  the  action  of  soils  upon  the  several  soluble  matters  in 
substances  used  for  manures  or  fertilizers.  The  most  impor- 
tant are  those  of  Prof.  Way  in  England,  and  M.  Brustlein  in 
France.  Their  investigations  have  evidently  been  conducted 
with  the  greatest  care,  and  the  well  known  reputation  of  the 
gentlemen  to  whom  the  world  is  indebted  for  them,  is  a  sure 
guarantee  that  they  are  fully  reliable.  It  would  occupy  too 
much  space  to  give  the  details  of  their  experiments  in  full, 
and  besides,  I  am  sure  that  my  agricultural  friends  would 
prefer  the  results  to  be  given  in  a  shape  more  practicably 
useful  to  them.     They  are  as  follows  : 

1.  It  was  proven  that  soils  withdraw  certain  substances 
from  solutions  and  retain  them^  whilst  others  are  carried  off 
by  the  water  percolating  through. 

2.  This  absorbing  action  of  the  soil  is  especially  exerted 
upon  the  bases  of  soluble  salts,  the  acids  usually  passing  off. 
There  is,  however,  an  exception  in  the  case  of  'pJiosplioric  acid, 
which  is  a  wise  provision  for  retaining  this  important  sub- 
stance in  the  soil.  Even  if  silicate  of  potash,  or  soda  in 
solution,  be  agitated  with  a  soil,  it  is  the  silica  (which  is  an 
acid)  that  passes  off,  and  not  the  alcali.  This  is  an  alto- 
gether unexpected  result,  because  of  the  greater  solubility  of 
.the  alcalies  than  of  silica,  but  its  utility  in  the  economy  of 
-nature  is  obvious. 

3.  Whilst  we  need  not  fear  the  loss  of  potash,  soda  and 
phosphoric  acid,  by  being  washed  out  of  the  soil,  we  find 
that  nature  has  made  no  provision  for  retaining  therein  the 
sulphuric  and  nitric  acids  and  chlorine.  This,  however,  is 
of  little  consequence,  because  of  the  very  small  proportions 
of  these  substances  required  for  plants.  It  is  true  that  parts 
of  many  plants,  especially  the  seeds,  contain  considerable 
proportions  of  nitrogen,  but  that  is  supplied  by  ammonia, 
which,  as  we  have  seen,  is  retained  by  soils. 

4.  The  above  were  the  general  results,  but  it  was  also 
found  that  the  character  of  the  soil  had  much  influence  upon 
its  power  of  absorption.  The  effect  was  trifling  in  pure  sili- 
cious  sand,  but  a  sandy  soil,  almost  wholly  devoid  of  alumi- 
na, but  abounding  in  vegetable  matter,  was  found  to  possess 
considerable  power  in  fixing  ammonia  from  its  solution  in 
water.  That  this  was  due  to  the  vegetable  matter  in  the 
soil  was  proven  by  experimenting  with  vegetable  mould 
from  the  hollow  of  a  decayed  oak  tree,,  which  was  found  to 
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frx  ammonia  in  the  same  manner  as  arable  land,  and  acted 
towards  ammonia  in  the  same  manner  as  animal  charcoal  or 
bone  black. 

5.  Brustlein's  experiments  also  proved  the  important  fact, 
that  whilst  these  substances  fix  ammonia  in  its  pure  or  caus- 
tic state,  they  have  no  such  effect  upon  any  of  its  salts,  such 
as  carbonate,  sulphate  or  muriate.  He  verified  this  by  dis- 
solving out  carefully  with  muriatic  acid  all  the  lime  from  a 
calcareous  soil,  which  still  retained  the  power  of  fixing  pure 
ammonia,  hut  entirely  lost  its  power  of  absorbing  it  from  any 
of  its  salts.  This  important  discovery  will  be  again  referred 
to  when  we  treat  of  the  use  of  lime  as  a  manure. 

It  is  an  established  fact,  that  the  presence  of  phosphoric 
acid  in  a  soil  is  essential  to  the  growth  of  plants,  and  yet, 
until  within  a  few  years,  it  was  rarely  detected  by  analysis. 
The  great  improvements,  liowever,  in  analytic  processes  nov^' 
enable  chemists  to  detect  it  in  all  fertile  soils^  yet  the  pro- 
portion is  usually  so  small  as  to  render  it  impossible  to  de- 
termine the  exact  quantity.  Under  these  circumstances  it  is, 
in  my  opinion,  unsafe  to  rely  upon  the  results  of  chemical  anal- 
ysis in  determining  whether  a  soil  requires  phosphates  or  not. 
This  may  be  determined  more  certainly  hj  means  which  will 
be  stated  in  another  place. 

With  the  exception  of  a  few  localities  of  the  native  phos- 
phate of  lime,  or  apatite,  in  which  it  occurs  in  small  quanti- 
ties, we  find  phosphates  very  sparingly  distributed  in  the 
mineral  kingdom.  It  was  an  interesting  question  in  science 
for  a  long  time  to  account  for  the  fact  that  the  phosphates  so 
essential  to  the  existence  of  both  vegetable  and  animal  life 
should  be  so  extremely  rare  in  the  mineral  kingdom.  The 
advance  of  science  has  solved  the  problem,  by  proving  that 
they  are  most  extensively  distributed  throughout  the  world 
but  in  very  minute  proportions,  which  were  not  appreciable 
by  the  older  analytic  processes. 

BischoflF,  Delesse,  Fowne  and  other  eminent  chemists  have 
detected  traces  of  phosphates  in  granite,  hornblende  rock 
and  limestone,' and  also  in  talcose,  chloritic  and  mica  slates 
and  other  rocks  and  minerals.  They  have  also  proven  its 
existence  in  sea  water^  which  might  have  been  inferred  from 
the  abundance  of  organic  life  therein. 

These  interesting  investigations  indicate  the  source  of  the 
phosphates  in  all  unmanured  soils,  and  they  satisfy  us  also 
from  the  minute  proportion  in  the  rocks,  that  when  the  sup- 
plies in  the  virgin  soils  become  exhausted  they  are  too  slowly 
supplied  from  natural  sources  for  the  wants  of  man.  Hence 
the  necessity  for  phosphates  for  all  impoverished  soils. 

Nitrogen  (which,  united  to  hydrogen  forms  ammonia,  or 
with  oxygen  forming  nitric  acid)  is  equally  essential  to  veg- 
etable and  animal  life.     It  exists  to  an  extremely  limited 
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extent   in  the  mineral  kingdom.     It  has  been  detected  in 
hematite  and  other  kinds  of  hydrated  oxide  of  iron. 

Ammonia  and  nitric  acid,  both  of  which  are  available  to 
the  leaves  of  plants,  exist  in  small  proportion  in  the  atmos- 
phere, from  which  they  are  also  carried  into  the  soil  by  rain. 
It  is  for  the  purpose  of  appropriating  their  nitrogen  that 
either  nitric  acid  or  ammonia  must  be  supplied  to  plants 
either  by  natural  or  artificial  means.  Boussingault  has  de- 
monstrated by  experiments  that  if  growing  plants  be  wholly 
deprived  of  nitrogen,  phosphates  and  alkaline  salts  do  not 
promote  their  growth. 

Some  chemists  assumed,  because  atmospheric  air  contained 
eighty  per  cent,  of  nitrogen  to  twenty  per  cent,  of  oxygen, 
that  it  furnished  nitrogen  directly  to  plants^  and  experiments 
were  made  which  seemed  to  prove  that  such  assimilation  does 
take  nlace. 

The   subject  was,    however,    most    ably   investigated    by 
Boussingault,  Way  and  others,  yi\\o\\du\e  finally  demonstrated 
that  under  no  circumstances  was  nitrogen  directly  assimilated 
rom  atmospheric  by  plants. 

There  are,  however,  natural  means  by  which  this  indis- 
pensable requisite  is  i7idirectly  furnished  from  the  atmos- 
phere. 

It  has  been  clearly  established  that  when  protoxide  of  iron 
passes  into  the  state  of  hydrated  peroxide,  ammonia  is  pro- 
duced, and  wholly,  or  in  part,  is  absorbed  or  combines  with 
the  hydrated  peroxide.  This  action  is  constantly  going  on 
when  iron  in  a  low  state  of  oxidation  is  exposed  to  air  and 
water.  It  requires  the  oxygen  from  both  air  and  water  to 
act  on  iron  or  its  protoxide,  thus  liberating  nitrogen  from 
the  air  and  hydrogen  from  the  water,  in  what  is  termed 
the  nascent  form  when  they  chemically  unite  and  form  am- 
monia. 

It  has  been  also  proven  that  by  an  analagous  chemical 
reaction  the  soil  is  supplied  with  ammonia  by  the  decay  of 
vegetable  matters  which  it  contains.  This  decay  is,  in  fact, 
an  oxidation  of  these  vegetable  matters,  by  which  carbonic 
acid  and  water  is  produced,  and  is  hastened  by  ploughing 
and  working  the  land,  as  is  in  the  case  of  what  are  called  hoed 
crops. 

In  respect  to  oxide  of  iron  the  action  is  reversed  when  the 
land  is  put  into  grass,  because  this  condition  retards  the  ab- 
sorption of  air  into  the  soil,  so  that  a  reaction  takes  place 
between  the  humus  and  other  vegetable  matters  and  the 
peroxide  of  iron.  The  carbon  in  the  humus  unites  with  a 
portion  of  the  oxygen  of  the  iron,  forming  carbonic  acid, 
and  the  hydrogen  in  this  case  unites  with  another  portion  of 
-the  oxygen,  forming  water.     The  iron  being  left  in  a  low 
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state  of  oxyd^tion  again  to  aid  in  furnishing  ammonia  to  a 
hoed  crop. 

Iron  in  this  case  plays  a  part  analogous  to  what  takes 
place  in  the  circulation  of  all  red-blooded  animals  ;  and  so 
important  is  it,  that  man  or  any  other  red  blooded  animal 
would  cease  to  exist  in  a  very  short  time  but  for  the  iron  in 
the  blood. 


HAPTEE    III. 


MANURES     OR     FERTILIZING    MATERIALS,    AND 
THEIR   APPLICATIONS. 

Eight  chapters  in  my  first  report  were  devoted  to  an  ex- 
amination of  all  those  substances,  useful  for  enriching  soils, 
which,  to  my  knowledge,  were  then  accessible  to  the  Mary- 
land farmer.  Each  substance  treated  of  was  so  fully  de- 
scribed as  to  require  little  to  be  added  at  this  time. 

The  opinions  given  in  reference  to  the  relative  utility  of 
each  kind  of  manure  were  based  upon  a  careful  consideration 
of  their  chemical  properties  and  the  experience  of  those  who 
had  used  them,  as  well  as  my  own.  Subsequent  investiga- 
tions have  tended  to  increase  my  confidence  in  the  views  ex- 
pressed in  the  chapters  above  referred  to. 

I  have  now  to  make  the  following  addition  to  the  list  of 
manures  noticed  in  the  first  report: 

Castor  Pummace. 

The  manure  introduced  into  the  market  under  this  name 
consists  of  the  residue  from  the  seed  of  the  Palma  Christi 
or  castor  oil  plant,  after  being  deprived  of  most  of  its  oil  for 
medical  purposes.  Its  composition,  according  to  the  analy- 
sis of  Prof  S.  W.  Johnson^  of  Yale  College,  is  as  follows : 

Water,  _____ 

Oil,  -        -        -        - 

Woody  fibre  and  mucilage  - 

Nitrogenous  bodies,  alumina,  &c., 

Ashes,  containing    2.04   per    cent,  of 
phosphoric  acid, 

The   nitrogenous   bodies   contain,  of 

nitrogen,       _         -         -         _         _     4.32  per  cent. 
Yielding  by  decay  ammonia,       -        5.48     "     " 


9.24  per 

cent. 

-  18.02     " 

u 

38.29     " 

C( 

-  28.31     " 

a 

of 

6.14     " 

a 
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If  we  calcul9,te  the  money  value  of  this  maijure  upon  the 
principles  adopted  in  my  first  report  (page  629)  we  find  it  to 
be  worth  about  sixteen  dollars.  There  can  be  no  doubt  of 
its  value  to  the  extent  of  its  nitrogen  and  phosphoric  acid^ 
and  I  am  informed  that  parties  who  have  applied  it  in 
Maryland  find  it  to  be  effective  as  a  manure.  The  propor- 
tions of  nitrogen  and  phosphoric  acid  are  almost  identical 
with  those  contained  in  the  residue  of  linseed  or  flaxseed, 
from  which  the  oil  has  been  expressed.  The  value  of  this 
for  manuring  is  well  known,  but  it  is  so  extensively  applied 
to  fattening  stock  in  England  that  it  brings  too  high  a  price 
to  be  economically  used  for  manure.  The  presence  of  an 
acrid  purgative  matter  in  the  skin  of  the  castor  bean  pre- 
vents it  from  being  used  for  feeding  stocky  so  that  it  is  avail- 
able as  a  manure  at  one-fourth  the  cost  of  the  ground  linseed 
cake. 

We  must  bear  in  mind,  however,  that  its  nitrogen  or  am- 
monia producing  elements  are  in  too  large  proportion  for  its 
phosphoric  acid.  This  may  be  easily  corrected  by  mixing  it 
with  about  half  its  weight  of  Sombrero  or  Mexican  guano, 
or  the  ground  hone  ash  from  South  America.  Either  of  these 
mixtures  would  constitute  a  manure  approximating  bones  in 
effective  value. 

It  is  more  than  probable  that  a  mixture  of  this  kind  would 
prove  a  good  and  cheap  manure  if  drilled  in  with  wheat  at 
the  rate  of  100  lbs.  of  the  pumraace  and  50  lbs.  of  the  phos- 
phatic  guano  (thoroughly  mixed)  to  the  acre,  but  I  am  not 
aware  that  it  has  been  tried  in  this  manner. 

The  addition  of  phosphatic  guano  to  the  pummace  would 
be  altogether  unnecessary  in  its  application  to  lands  properly 
supplied  with  shell  marl,  because  of  the  large  proportion  of 
phosphate  of  lime  they  contain. 

ACTION  OF  MANURES  AND  MODES  OF  APPLYING 

THEM. 

The  first  report  (on  page  141  to  144)  contained  remarks 
which  were  believed  useful  in  reference  to  the  best  modes  of 
applying  manures,  deduced  from  their  chemical  composition, 
as  well  as  experience  in  using  them.  Whilst  there  appears 
no  reason  for  recalling  anything  said  in  those  pages,  the  pro- 
gress of  agricultural  chemistry  requires  some  additional 
observations  at  this  time  in  reference  to  several  of  the 
manures. 

1. — Lime. 

In  the  former  report  I  took  occasion  to  give  the  views  thcD 
held  in  reference  to  the  manner  in  which  lime  acts  upon  the 
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components  of  the  soil,  and  I  again  commend  tliem  to  my 
agricultural  friends.  I  have  now  to  add  another  important 
office  of  lime,  which  has  heen  brought  to  light  by  the  dis- 
coveries of  Brustlein,  referred  to  on  page  27  of  the  present 
report.  These  prove  conclusively  the  presence  of  lime  in  the 
soil  absolutely  necessary  for  the  fixation  of  ammonia  in  the 
soil  from  its  salts,  although  pure  or  caustic  ammonia  is  de- 
tained in  soils  destitute  of  lime.  But  as  ammonia,  whether 
supplied  to  the  soil  either  by  natural  means,  or  in  manure, 
is  alioays  in  the  form  of  carbonate,  sulphate,  or  some  other 
salt,  we  have  an  additional  reason  for  applying  lime  to  our 
soils. 

When  lime  is  evenly  distributed  on  the  top  of  the  ground, 
and  harrowed  in  so  as  to  remain  within  two  or  three  inches 
of  the  surface_,  it  is  carried  deeper  by  the  rain  water  and 
diffused  throughout  the  soil,  rendering  its  plant- food,  whether 
organic  or  inorganic,  available,  which  was  before  inert.  The 
most  costly  element  in  our  fertilizers  is  ammonia,  and  we 
now  find  that  by  the  proper  use  of  lime  we  are  enabled  to 
economise  and  retain  this  important  material  in  the  soil  in  a 
state  available  to  the  roots  of  plants. 

2. — Shell  Marl. 

The  first  report  contained  a  full  account  of  the  different 
kinds  of  marl  existing  in  this  State,  with  an  earnest  exhor- 
tation that  this  important  material  might  be  generally  used 
in  our  tide  water  counties.  It  occurs  in  numerous  places  on 
the  banks  of  streams  convenient  to  navigation,  and  if  proper 
arrangements  were  made  for  delivering  it  on  board  of  vessels 
it  might  be  cheaply  delivered  to  all  parts  of  our  State  lying 
contiguous  to  navigation. 

It  fulfills  every  purpose  that  lime  does,  besides  furnishing 
the  indispensable  phosphate  of  lime  in  proportions  varying 
from  one  or  two  to  six  and  two-thirds  per  cent.  It  is 
an  established  fact  that  lands  long  cultivated  are  nearly 
always  more  in  want  of  phosphates  than  any  other  of  their 
inorganic  constituents,  and  this  is  more  than  supplied  in  the 
quantity  of  marl  usually  applied,  say  two  hundred  to  three 
hundred  bushels. 

I  must  refer  to  the  first  report  for  other  matters  of  interest 
connected  with  marl,  but  I  beg  leave  to  repeat  the  opinion 
then  given,  that  it  is  better  to  apply  lime  or  marl  upon  a  sod 
of  clover  or  grass  eighteen  months  or  two  years  before  it  be 
plowed  under. 

There  is  a  serious  loss  in  plowing  in  lime,  marl,  and,  in 
fact,  almost  every  article  used  as  manure,  soon  after  it  be 
spread  upon  the  surface. 
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This  mode  prevailed  in  former  years  in  those  parts  of 
Pennsylvania  where  liming  land  was  practiced,  as  well  as  in 
Baltimore  county.  The  usual  quantity  then  was  from  100  to 
120  bushels  per  acre,  whilst  now  the  common  dose  is  from  40 
to  50  bushels,  with  an  equally  good  effect.  The  explanation 
is  that  the  percolation  of  water  through  the  soil  dissolves 
and  takes  the  lime  slowly  downwards.  If,  however,  it  be 
placed  at  the  bottom  of  the  furrow  it  is  at  once  out  of  reach 
of  most  of  the  roots  of  our  crops,  and  its  subsequent  move- 
ments are  still  further  downwards. 

We  must  also  bear  in  mind  that  the  longer  lime  or  marl 
lies  on  the  surface  the  more  completely  will  the  lumps  or 
shells  crumble  down  so  as  to  mix  intimately  with  the  soil 
during  the  after  culture. 

I  have  observed  so  much  evidence  of  carelessness  in  spread- 
ing lime  and  other  manures  that  I  feel  it  a  duty  to  call  at- 
tention to  the  subject,  which  I  deem  very  important.  We 
know  that  we  can  apply  a  sufficient  quantity  of  lime  to  ren- 
der a  soil  for  a  time  absolutely  sterile,  and  this  may  be  to  any 
given  area.  Now  I  have  often  seen  small  spots  in  every  part 
of  a  field  thus  overdosed  and  injured  with  lime,  whilst  parts 
of  the  intervening  spaces  suffered  from  having  too  little  or 
none  at  all.  In  such  cases  the  farmer  incurs  the  cost  of  the 
lime  with  comparatively  little  benefit.  The  little  extra  care 
and  labor  required  to  prepare  and  spread  the  materials  even- 
ly over  the  whole  space  to  be  manured  will,  in  all  cases,  be 
reimbursed  by  greater  yield  of  crops. 

3. — Fresh  Water  Marl. 

I  must  express  my  regret  that  this  material  should  con- 
tinue to  be  so  much  neglected.  Some  valuable  deposits  of 
fresh  water  marl  in  Washington  county  were  noticed  in  the 
first  report.  I  have  since  examined  several  places  in  that 
county,  as  well  as  in  Frederick,  one  of  which,  in  the  latter 
county,  deserves  especial  notice.  It  occupies  a  narrow  vale 
extending  from  the  Monocacy  to  and  beyond  Buckeystown. 
The  waters  of  the  brook  and  its  tributary  springs  contain 
large  proportions  of  lime,  which  is  held  in  solution  by  car- 
bonic acid.  Wlien  this  is  dissipated  by  exposure  to  the  sun 
and  winds  the  lime  is  deposited.  During  high  freshets  in 
the  river  the  water  backs  for  some  distance  up  the  vale,  in 
which  (from  there  being  no  current)  it  deposits  a  sediment 
abounding  in  fertilizing  matters.  Some  digging  on  the  farm 
of  Mr.  Sifford  proved  many  alternations  of  these  deposits 
with  the  carbonate  of  lime,  so  as  to  have  left  an  immense 
amount  of  a  really  valuable  manure.  The  trials  made  of  it 
by  Mr.  Siff'ord,  who  owns  a  large  portion  of  it,  have  clearly 
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proven  its  efHciency  in  increasing  the  fertility  of  liis  land, 
and,  it  is  hoped,  its  use  will  be  increased. 

There  is  doubtless  enough  in  this  single  deposit  to  enrich 
some  thousands  of  acres  of  the  adjacent  lands,  and  there  are 
many  similar  deposits  in  Washington  and  Frederick  coun- 
ties which  ought  to  be  given  to  the  soil. 


4.— Guano. 

The  full  account  of  guano  in  the  first  report  leaves  little 
to  be  said  in  reference  thereto  at  this  time. 

The  system  of  drilling  in  small  quantities  with  wheat  has 
continued  to  grow  into  favor,  and  it  is  doubtless  more  judi- 
cious and  economical  than  the  method  formerly  practiced  of 
sowing  300  to  400  lbs.  to  the  acre,  and  plowing  it  deeply 
into  the  ground. 

Baron  Liebig,  in  a  letter  to  Prof.  S.  W.  Johnson,  of  Yale 
College,  observes  that  a  given  weight  of  guano  has  greater 
fertilizing  effect  than  an  artificial  mixture  containing  the 
same  proportions  of  phosphate  of  lime  and  ammonia.  Some 
investigations  were  made  by  him  in  this  connection.  He 
found  that  if  Peruvian  guano  be  diffused  in  water,  and  then 
thrown  on  a  filter  and  washed  out,  a  dark  brown  solution  is 
obtained  containing  8  or  10  per  cent,  of  oxalate  of  ammonia. 
The  liquor  which  passes  through  the  filte-r  also  contains  a 
very  small  proportion  of  phosphate  of  ammonia  and  potash, 
containing  f  of  one  per  cent,  of  phosphoric  acid. 

A  different  result  is  attained,  however,  when  the  guano  is 
allowed  to  remain  diffused  in  water  for  several  days.  In  this 
last  case,  after  being  washed  out  with  water,  the  proportion 
of  phosphoric  acid  is  doubled  with  a  corresponding  diminution 
of  oxalic  acid.  The  longer  the  action  of  moisture  continues, 
the  more  of  the  phosphates  pass  into  the  readily  soluble 
phosphate  of  ammonia. 

When  heavy  rains  immediately  follow  the  sowing  of  guano, 
the  soluble  oxalate  of  ammonia  is  taken  off,  and  presents  the 
action  above  alluded  to.  Grentle  showers,  which  soak  with- 
out leacJiing  the  guano,  promote  its  action  by  furnishing  the 
conditions  for  transmitting  its  phosphates  into  super  or  more 
soluble  phosphates. 

The  results  of  Liebig's  experiments  induce  him  to  recom- 
mend that  Peruvian  or  other  ammoniated  guanoes  be  moist- 
ened with  water  containing  sufficient  sulphuric  acid  to  give 
it  a  decided  sour  taste.  This  should  be  done  a  few  days  be- 
fore sowing  the  guano. 


5. — Bones. 

There  appears  to  be  nothing  new  to  add  in  reference  to  the 
use  of  ground  bones,  or  the  mode  of  preparing,  which  I  gave 
heretofore.  The  good  and  prompt  effects  produced  upon 
crops  by  the  use  of  bones  prepared  in  this  manner  have  been 
experienced  by  others,  as  well  as  myself. 

I  may  add,  that  costly  as  bones  appear  to  be,  they  consti- 
tute an  economical  manure,  because  certain  to  remunerate 
the  purchaser  by  means  of  increased  yield  of  crops  for  a  long 
period,  if  properly  prepared  and  applied.  They  are  too  ex- 
pensive to  be  negligently  handled,  but  should  be  carefully 
sown  by  hand  (unless  a  good  spreading  machine  can  be  ob- 
tained) on  ground  previously  harrowed,  and  then  harrowed 
in,  but  hy  no  means  turned  under  Vv^th  the  plow. 

I  doubt  not  but  our  enterprising  bone  dealers  will  not  fail 
to  avail  themselves  of  the  opportunities  now  presented  for 
obtaining  unusually  large  supplies  of  bones  in  our  State  and 
upon  its  borders.  The  residual  bones  from  the  enormous 
amount  of  meat  daily  supplied  to  the  army,  if  prepared  and 
applied  to  our  fields,  cannot  but  produce  most  important  re- 
sults. There  are  also  other  matters  of  offal  of  vast  amount  and 
value  to  those  in  the  vicinity  of  the  camps,  which  are  already 
being  secured  by  some  of  our  enterprising  agriculturalists. 

I  have  again  to  express  my  regret  that  the  refuse  bone 
black  of  the  sugar  refiners  continues  to  be  exported  from  the 
State,  which  is  also  the  case  with  the  large  residue  of  crack- 
lins  or  greaves  produced  in  Baltimore.  These  ought  to  be 
applied  to  our  lands,  without  being  exported  and  then  re- 
turned to  us  mixed  up  with  other  matters,  and  sold  as  fer- 
tilizers. 

6. — Super-Phosphates. 

This  variety  of  fertilizers  continues  to  attract  attention, 
especiall)^  in  Grreat  Britain.  Something  of  a  contest  seems 
to  be  in  progress  as  to  the  advantage  and  economy  of  apply- 
ing super-phosphates  alone  to  the  soil,  and  there  is  some  dif- 
ficulty in  settling  the  question.  The  results  of  their  actual 
application  in  numerous  cases  are  altogether  so  contradict- 
ory as  to  give  us  little  light. 

We  can  only  gather  that,  whilst  they  have  often  but  not 
always,  proved  useful  when  drilled  in  with  a  succulent  and 
rapid  growing  crop,  such  as  turnips,  they  have  more  fre- 
quently proved  of  little  use  when  applied  to  the   grain  crop. 

Science  tells  us  that  their  soluble  form  renders  them  more 
quickly  available,  whilst  it  also  informs  us  that  they  are  lia- 
ble to  be  carried  off  by  the  water  from  heavy  rains  drenching 
the  soil.     Even  if  these  do  not  occur,  the  phosphoric  acid  is 
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promptly  precipitated  upon  meeting  with  lime  or  any  of  its 
salts,  as  a  neutral  phosphate  of  lime. 

When  it  encounters  salts  of  iron  or  alumina,  which  very 
frequently  exist  in  soil,  it  forms  with  them  compounds  be- 
lieved to  be  absolutely  insoluble  in  water,  unless  it  already 
holds  alkaline  silicates  in  solution. 

We  learn  from  science,  therefore,  the,  cause  of  so  many 
contrary  results  in  the  practical  use  of  the  soluble  phosphates 
to  consist  in  the  several  favorable  conditions  of  soil  and 
weather,  that  must  coincide  to  prove  a  success  where  they  are 
used. 

Mr.  Laws,  the  well  known  British  farmer,  informs  us 
through  the  London  Gazette,  that  super-phosphate  lime 
rarely  or  never  fails  in  producing  a  decided  benefit  to  a 
turnip  crop,  but  when  applied  to  the  grain  crop,  the  effects 
are  irregular.  ''  In  some  instances  the  crop  has  been  in- 
"  creased  one-half,  whilst  in  others  a  total  want  of  effect  has 
"  been  the  result  of  its  application."  The  inference  would 
seem  to  be  that  the  farmer  should  not  largely  invest  in  super- 
phosphates until  he  has  fully  tested  their  effects  upon  a  small 
scale. 

The  experiments  of  Laws  and  Grilbert  prove  that  "  the 
"super-phosphates  always  tended  to  early  ripening,  whilst 
"  mixtures  of  sulphates  of  potash,  soda  and  magnesia  retarded 
"the  ripening  of  the  crop." 

In  1857  Mr.  Harris,  of  the  Gennessee  Farmer,  found  in  a 
series  of  experiments  on  a  corn  crop  on  his  farm,  that  100 
lbs.  gypsum  per  acre,  costing  25  cents,  gave  precisely  the 
same  increase  as  300  lbs.  of  super-phosphate  of  lime,  which 
cost  him  $7  50! 

Three  years  later  Mr.  Harris  experimented  upon  a  crop  of 
oats,  with  the  following  results,  viz : 

On  plot  No.  1 — no  manure. 

'(     'c       u    2—600  lbs.  gypsum. 

a     a       u   3 — 3QQ     a  super-phosphate  of  lime. 
Plot  No.  1  produced  36  bushels. 

"      "    2         "         551     '« 

"      "    3        "        47i     " 

The  oats  on  No.  2  weighed  four  pounds  per  bushel  more 
than  on  No.  1,  and  the  increase  was  11|  bushels  of  grain  and 
950  lbs.  of  straw. 

Whilst  these  results  go  to  show  that  super-phosphates  were 
not  as  useful  to  corn  or  oats  as  gypsum  in  that  soil,  the  agri- 
cultural journals  record  contrary  results  in  some  cases. 

In  view  of  this  uncertainty,  it  would  be  prudent  for  the 
farmer,  perhaps,  to  avoid  them  altogether,  and  supply  his 
land  with  phosphoric  acid,  by  the  use  of  guanoes  and  bones, 
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unless  he  uses  the  shell  marls,  which,  as  before  stated,  con- 
tain ample  proportions  of  phosphate  of  lime. 

T. — Marsh  Muck  and  Peat. 

I  am  strongly  impressed  with  the  great  value  of  these 
materials  for  enriching  land,  when  properly  prepared  and 
applied,  and  I  cannot  but  express  surprise  that  it  continues 
to  be  much  neglected  by  those  by  whom  it  can  be  so  easily 
obtained. 

In  several  of  the  Northern  States  it  has  been  used  during 
many  years  with  the  most  beneficial  effects,,  and  whilst  it  is 
being  constantly  availed  of  by  those  who  had  not  previously 
applied  this  material,  those  long  accustomed  to  its  use  never 
abandon  it. 

With  us  I  am  glad  to  observe  that  its  use  is  rather  increas- 
ingj  but  in  this  regard  we  are  yet  seriously  behind  hand. 

As  its  continued  neglect  is  perhaps  in  part  owing  to  some 
difficulty  in  preparing  it  for  use  by  those  who  have  not  the 
proper  knowledge  or  experience,  it  seems  proper  to  add  some- 
thing to  what  I  have  hitherto  written  upon  this  subject. 

This  material,  as  is  well  known,  is  formed  only  in  marshy 
places.  It  is  made  up  of  growing  plants,  and  such  as  are  in  a 
more  or  less  advanced  stage  of  decay,  to  which  is  added  depos- 
its of  fine  sedimentary  matter  from  water.  When  hills  are 
contiguous,  sand  and  otlier  earthy  matters  are  sometimes 
washed  on  the  marshes.  Apart  from  accidental  mixtures  of 
this  kind,  there  is  much  similarity  in  the  chemical  composi- 
tion of  the  marsh  muck  in  different  localities,  whether  they 
have  been  formed  in  fresh  or  salt  water.  The  salt  water  muck 
contains  more  soda  than  that  produced  in  fresh  water,  in 
which  latter  potash  is  the  predominating  alkali.  They  con- 
tain a  portion  of  phosphoric  acid,  and  the  examination  of 
specimens  from  more  than  thirty  localities,  by  Prof  Johnson, 
gave  proportions  of  nitrogen  equivalent  to  from  one  to  two 
and  a  half  per  cent,  of  ammonia.  They  contain  a  large  pro- 
portion of  vegetable  matter  and  soluble  humus,  besides  solu- 
ble and  insoluble  alkaline  silicates. 

Its  characters  are  often  influenced  by  the  properties  of  the 
fresh  waters  flowing  into  the  marsh,  which  may  be  more  or 
less  calcareous  or  feruginoiis.  In  the  latter  case  if  the  oxide 
of  iron  be  united  to  carbonic  acid  there  is  a  deposit  of  car- 
bonate, or  of  oxide  of  iron,  which  is  not  injurious.  If,  as  is 
often  the  case^  we  have  sulphate  of  iron  or  copperas  mixed  up 
witli  the  muck,  we  must  decompose  it  by  means  of  lime  or 
marl.  Gypsum  is  produced  by  the  union  of  the  sulphuric 
acid  with  the  lime,  and  in  this  manner  we  change  a  hurtful 
substance  into  a  valuable  fertilizer. 
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Sulphate  of  iron  is  not  only  received  from  springs  and 
streams,  but  is  frequently  produced  in  the  muck  by  the  ox- 
idation and  decomposition  of  its  alkaline  sulphates. 

The  upper  portion,  to  the  depth  of  three  to  five  feet, 
usually  consists,  for  the  most  part,  of  fibrous  stems,  leaves 
and  roots  of  various  aquatic  plants,  all  of  which,  except  the 
growing  plants  at  the  surface,  are  more  or  less  decayed. 
After  penetrating  a  few  feet  below  the  surface,  the  decay  is 
so  far  advanced  that  the  vegetable  structure  is  scarcely  dis- 
cernable  by  the  naked  eye. 

When  not  largely  mixed  with  earthy  matters  it  may 
(after  being  taken  out  and  well  dried)  be  readily  ignited  and 
be  consumed,  leaving  a  residuum  Avhich  is  largely  used  as  a 
manure  in  Holland,  under  the  name  of  Dutch  ashes. — 
Although  they  are  valuable  for  that  purpose,  yet  owing  to 
the  cost  of  labor  in  this  country,  I  would  not  advise  that  the 
burning  process  be  practiced  in  Maryland.  We  can  more 
fully  avail  ourselves  of  the  valuable  constituents  of  the 
marsh  muck  by  other  means,  which  I  purpose  to  describe 
as  follows: 

1.  It  should  be  remembered  that  when  first  taken  out  the 
weight  of  absorbed  water  is  more  than  equal  to  that  of  the 
solid  matter.  It  is  therefore  proper  to  throw  it  out  upon  ad-* 
jacent  dry  land  in  narrow  but  high  piles  or  ricks,  in  which  it 
will  lose  half  its  weight  by  the  evaporation  and  running  of^ 
of  the  water. 

2.  If  the  farmer  should  possess  a  properly  arranged  barn- 
yard, (as  every  farmer  should  have,)  let  him  in  the  autumn 
or  in  summer,  after  estimating  the  number  of  loads  of  manure 
his  stock  will  produce  during  what  is  termed  the  feeding 
period,  haul  into  the  barn-yard  not  less  than  an  equal  num- 
ber of  loads  of  swamp  muck  or  peat.  This  will,  of  course, 
be  done  after  the  manure  has  been  entirely  removed.  There 
is  an  advantage  also  in  spreading  half  a  bushel  of  lime,  or  at 
least  one  or  two  bushels  of  shell  marl  on  the  muck  or  peat  as 
soon  as  the  latter  shall  have  been  hauled  in,  and  be  evenly 
distributed  over  the  yard. 

3.  The  manure  as  it  accumulates  during  the  winter  and 
spring  should  be  evenly  spread  over  the  muck  in  successive 
layers,  which  requires  little  labor,  provided  the  proper  kind 
of  dung  lolieelharrows  be  used,  with  the  aid  of  what  is  termed 
gang-planks. 

Experience  in  some  of  the  Northern  States,  as  well  as  in 
Europe  has  demonstrated  that  one  load  of  such  a  mixture  is 
fully  equal  to  a  load  of  the  best  stable  manure. 

Some  farmers  find  an  equally  good  result  when  the  quan- 
tity of  muck  placed  in  the  barn-yard  is  twice  as  much  as  the 
manure  from  the  stock  of  the  farm.  This  must  in  a  great 
measure  depend  upon  the  time  of  the  year  at  which  the  ma- 
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nure  of  the  barn-yard  be  used  on  the  land.  If  it  be  applied 
to  corn,  tobacco,  or  other  spring  crops  it  would  probably  be 
better  to  use  equal  parts.  If  it  be  intended  for  the  wheat 
crop  there  need  be  no  hesitation  in  doubling  the  proportion 
of  muck,  which  in  that  case  is  exposed  to  decay  four  or  five 
months  longer,  and  the  mixture  with  the  larger  proportion  of 
muck  is  then  fully  equal  to  stable  manure.  This  has  been 
proven  by  experience,  a  result  which  we  would  have  surely 
expected  from  a  knowledge  of  its  chemical  composition. 

4.  As  there  are  many  enterprizing  farmers  with  large  es- 
tates who  would  like  to  avail  themselves  of  this  valuable  re- 
source to  a  greater  extent  than  ifc  is  practicable  to  utilize  by 
the  aid  of  the  barn-yard,  it  is  well  to  know  that  another 
effective  mode  of  preparation  is  most  successfully  practiced, 
which  is  as  follows: 

The  muck,  after  being  dried  as  before,  is  distributed  in 
long  narrow  masses,  eighteen  inches,  or  not  exceeding  two 
feet  in  thickness,  and  carefully  spread  over  it  thoroughly  slaked 
lime  at  the  rate  of  half  a  bushel  to  the  cart  load,  or  better 
still,  at  least  two  or  three  bushels  of  shell  marl.  It  is  better 
to  stir  up  and  turn  over  the  mass  some  two  or  three  months 
after  the  mixture  be  made,  and  throw  it  up  into  narrow  ricks 
•  two  or  three  feet  high,  and  let  it  remain  at  least  six  or  seven 
months  longer,  when  it  will  be  equal  in  value  to  a  similar 
quantity  of  stable  manure. 

OtJiEe,  Manures. 

Ifc  does  not  appear  that  there  is  any  useful  information  to 
be  added  to  what  was  given  in  the  first  report  relative  to 
night  soil,  ashes,  gypsum,  common  salt  and  other  manures, 
which  were  particularly  described,  and  their  action  and  effects 
pointed  out. 

All  of  them,  when  properly  used,  will  increase  the  pro- 
ductive capacity  of  our  lands,  and  I  have  endeavored  to  pre- 
sent such  an  account  of  them  in  both  reports  as  will  aid  the 
farmer  in  making  his  selections. 
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CHAPTER    IV. 


AaRICULTUEE  AS  AN  INDUSTRIAL  ART. 

So  far  as  I  am  enabled  to  understand  the  public  desire  in 
reference  to  my  duties,  they  are  the  following : 

1st.  That  I  should  investigate  the  mineral  and  other  natu- 
ral resources  of  our  State^  with  a  view  to  rendering  them 
more  available  to  agriculture  and  other  branches  of  our  pro- 
ductive industry. 

2d.  To  examine  into  substances  useful  to  our  agriculture, 
that  are  or  might  be  advantageously  imported. 

3d.  To  indicate  the  best  means  of  applying  the  principles 
of  the  sciences  to  agriculture. 

It  has  been  my  aim  to  perform  these  services  in  such  man- 
ner as  to  be  most  advantageous  to  our  productive  interests. 
The  most  useful  results  of  my  investigations  in  their  practi- 
cal applications,  are  recorded  in  the  present  or  former  report, 
or  have  been  communicated  orally  and  by  letters  in  reply  to  in- 
quiries from  individuals. 

It  has-been  my  endeavor  to  bring  into  notice  materials 
which  are  now,  or  might  be  made,  more  fully  available  to 
useful  purposes,  and  thus  add  to  the  wealth  of  the  State. 

The  increasing  desire  for  a  knowledge  of  scientific  princi- 
ples^ so  far  as  applicable  to  agriculture,  has  induced  me  to 
introduce  such  in  their  appropriate  places,  and  treat  them 
in  such  manner  as  to  be  easily  understood. 

It  has  been  necessary  to  resist  the  temptation  to  consider 
at  large  many  interesting  questions  in  science  not  within  the 
scope  of  either  the  first  or  second  report.  These  would,  how- 
ever, find  a  place  in  a  full  and  final  report  upon  the  geology 
and  resources  of  the  State,  should  the  State  government  pro- 
vide for  its  completion. 

Before  concluding  this  report,  which  may  be  the  last  I 
shall  have  the  honor  to  make  to  the  Assembly,  it  is  proposed 
to  take  a  general  view  of  the  important  subject  of  tillino- 
the  earth  and  the  connection  of  science  therewith. 

If  the  intelligent  farmer  will  take  the  trouble  to  study 
the  subject  of  soils  and  their  origin,  in  connection  with  the 
sciences  involved,  he  cannot  fail  to  have  added  much  to  his 
stock  of  knowledge  that  will  assist  him  in  farming  well. 
It  was  for  the  purpose  of  aiding  in  promoting  this  important 
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brancli  of  knowledge  among  my  agricultural  friends  that  I 
wrote  chapters  1,  2,. 3,  4,  6  and  7  of  the  first  report,  to  which 
I  beg  leave  to  refer  them. 

Agricultural  books  and  serials  teem  with  descriptions  of 
manures  and  records  of  the  results  of  their  practical  appli- 
cations on  a  large  scale,  or  in  the  way  of  comparative  exper- 
iments with  various  kinds.  And  how  much  have  we  learned 
from  this  which  is  called  thepractical  mode  of  judging  of  the 
value  of  each  kind  of  manure  ?  It  is  my  belief  that  any 
farmer  who  has  ever  taken  the  trouble  of  comparing  a  sufficient 
number  of  these  tabulated  results  of  the  application  of 
manures  will  be  more  perplexed  than  ever.  In  one  set  he 
will  find  that  a  certain  kind  of  guano,  or  an  artificial  fertil- 
izer, proved  better  by  far  than  all  others,  and  which,  perhaps 
in  the  next  table,  he  will  observe  has  proved  inferior  to 
many  of  them.  Numerous  results  have  been  exhibited  to 
prove  the  superiority  of  super-phosphates  for  a  single  crop, 
and  yet  -I  have  stated  on  page  35  of  the  present  report 
cases  in  Britain,  as  well  as  in  this  country,  in  which  inexpen- 
sive gypsum  produced  a  much  greater  yield  of  crop  than  the 
costly  super-phosphate.  There  are  causes  for  all  this  which 
should  be  examined  into. 

If  the  necessary  enactments  and  appropriation  which  I 
suggested  to  the  appropriate  committees,  four  years  since, 
had  been  made,  it  is  my  belief  that  b}''  this  time  we  should 
have  completed  at  least  the  field  work  of  a  minute  geological 
survey  of  the  entire  State.  This  would  have  embraced  such 
investigations  of  our  various  kinds  of  soil  as  would  have  given 
us  material  aid  in  increasing  their  productiveness,  and  would 
have  enabled  us  to  clear  up  at  least  some  of  the  doubts  al- 
luded to  above. 

Such  provision  not  having  been  made  I  was  left  to  struggle 
on  in  the  cause  with  little  aid,  and  it  is  now  left  for  me  to  make 
the  work  already  done  as  useful  to  the  State  as  is  in  my 
power. 

I  must  refer  to  the  first  report  for  views  in  reference  to 
the  analysis  of  soils,  with  the  remark  that  at  that  time  some 
agricultural  chemists  still  maintained  the  efiicacy  of  that 
means  of  determining  the  requirements  of  an  exhausted  soil. 
At  present,  however,  I  believe  this  idea,  so  very  attractive  to 
chemists,  is  generally  abandoned,  A  true  knowletige  of  soils 
and  their  wants  can  be  derived  by  the  means  which  I  have 
indicated,  including  an  intimate  knowledge  of  the  constitu- 
ents of  plants.  We  require,  however,  a  thorough  investiga- 
tion, including  analysis  of  every  material  that  may  be  use- 
ful in  improving  them 

In  studying  the  soils  of  Maryland  we  may  divide  them 
into  two  classes.  First — Those  which  remain  on  the  rocks 
by  the  disintegration  of  which  they  were  produced;  these 
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are  called  soils  iii  situ,  or  in  place.  All  the  soils  resting 
on  andN.W.of  themetamorpliicrocks(No.5  in  the  table)  are  of 
this  class,  except  in  meadows  and  in  areas  of  limited  extent_,  to 
which  earthy  matters  have  been  transported  by  water. 
These  soils  are  as  variable  in  physical  and  chemical  charac- 
ters as  the  rocks  from  which  they  have  been  derived,  and 
never  contain  loater  worn  pebbles. 

The  second  class,  comprising  more  than  half  the  surface  of 
Maryland  lying  south-westward  of  the  first,  embraces  soils 
which  consist  of  matters  carried  by  water  from  the  uplands 
and  deposited  upon  what  now  constitutes  the  tide-water  coun- 
ties, before  that  part  of  our  territory  was  elevated  above  the 
waters  of  the  ocean.     They  are  called  transported  soils. 

These  consist  of  the  debris  of  all  the  varieties  of  rocks 
which  have  been  described  in  my  reports  :  they  are  very 
much  mixed  up,  and  are  consequently  less  variable  in  char- 
acter than  the  first  kind.  The  differences  existing  in  this 
class  was  occasioned  by  the  greater  or  less  velocity  of  the 
current  of  the  water  by  which  they  were  transported.  When 
the  current  was  swift,  sand  and  sometimes  gravel  was  borne 
along,  and  even  boulders  were  at  seasons  transported  on  ice. 
The  stiff  or  clay  soils  were  deposited  when  the  currents  were 
gentle.  The  trmtsported  soils,  like  the  soils  in  situ,  contain 
all  the  components  of  the  rock  except  the  exceedingly  small 
portions  dissolved  and  carried  into  the  ocean. 

I  might  perhaps  add  a  third  class  of  soil,  very  rare  in  the 
world,  consisting  of  the  tripoli,  to  be  described  in  Chapter 
IX.,  and  which  is  more  or  less  mixed  up  with  sand  and  other 
earthy  matters.  This  variety  occupies  portions  of  the  high- 
lands in  the  counties  of  Calvert,  St.  Mary's,  Charles,  and  the 
south-eastern  portion  of  Prince  Greorge's  county. 

The  soils  largely  abounding  with  tripoli  are  usually  class- 
ed with  the  light  or  sandy  soils,  whilst  in  each  of  the  first  or 
second  classes  we  find  every  variet}^  of  texture  from  very 
light  or  sandy  to  stiff  clays,  each  of  which  is  suited  to  its 
appropriate  agricultural  uses,  and  requires  a  proper  treatment. 

In  applying  manures  we  find,  by  experience  that  certain 
kinds  are  best  suited  to  particular  soils.  For  instance, 
crushed  bones  will  produce  a  larger  increase  of  crop  in  a 
light  than  in  a  very  stiff  soil,  whilst  the  reverse  is  the  case 
with  some  other  manures. 

The  prompt  action  of  bones  depends  in  a  great  measure 
upon  the  evolution  of  ammonia  by  the  putrefaction  of  their 
gelatine  and  other  azotic  constituents,  which  is  promoted  by 
the  means  I  pointed  out  in  the  first  report,  If  bones  be  cov- 
ered in  a  stiff  soil  the  access  of  air  is  impeded  and  the  decay 
goes  on  too  slowly.  In  a  light  soil  decay  progresses  more 
rapidly,  with  elimination  of  ammonia  and  a  more  ready  solu- 
tion of  phosphate  of  lime. 
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Peruvian  guano  promptly  produces  a  large  proportion  of 
ammonia,  which,  as  v«^ell  as  its  phosphates,  become  readily 
soluble  in  the  soil,  and  are  therefore  better  adapted  to  a  stiff 
than  a  light  soil. 

Super-phosphates,  owing  to  their  solubility,  are  better  re- 
tained in  stiff  than  in  light  soils  for  the  use  of  the  crop,  but 
if,  as  is  often  the  case,  salts  of  iron  and  alumina  be  present, 
the  phosphoric  acid  will  be  precipitated  as  phosphate  of  iron 
or  alumina  and  remain  dormant  in  the  soil,  unless  it  be  dis- 
solved with  the  aid  of  alkaline  silicates.  This  may  account 
for  the  want  of  effect  of  super-phosphates  in  many  cases. 

The  ordinary  phosphate  of  lime  in  bones  and  phosphatic 
guanoes  is  slightly  soluble  in  water  with  the  aid  of  carbonic 
acid,  which  exist  in  all  soils. 

Barn-yard  manure  is  adapted  to  every  variety  of  soil,  for 
the  simple  reason  that  it  all  came  out  of  the  soil,  and  is  re- 
turned thereto  with  proper  proportions  of  plant-food  in  con- 
ditions to  be  readily  available  to  plants. 

As  the  farmer  may  use  either  of  these,  or  other  manures 
that  need  not  be  referred  to  in  this  place,  and  yet  fail  to  get 
good  results,  we  may  advert  briefly  to  the  causes  of  failure 
in  too  many  instances: 

A  soil  may  abound  in  every  element  of  fertility,  and  yet 
fail  to  give  remunerative  crops  with  or  without  any  kind  of 
manure,  if  it  be  saturated  with  water  during  most  of  the 
growing  season.  When  this  is  the  case,  the  gases  contained 
in  the  atmosphere  cannot  be  absorbed  with  their  supplies  of 
ammonia,  and  nitric  and  carbonic  acids,  so  important  to 
plants.  Besides,  the  oxygen  of  the  air  is  essential  for  pro- 
ducing chemical  actions  upon  the  iron  and  vegetable  matters 
which'  furnish  materials  in  the  soils  useful  to  plants. 

The  inference  is,  that  it  is  better  not  to  incur  the  expense 
of  manures  and  tillage  in  decidedly  wet  soils,  and  that  no 
time  is  to  be  lost  in  draining  them.  I  have  seen  so  many  in- 
stances of  the  good  effects  of  draining,  that  I  must  earnestly 
call  the  attention  of  farmers  to  the  importance  of  the  process. 
As  one  of  the  cases  in  which  a  most  perfect  system  o[  surface 
draining  was  effected,  I  may  name  the  farm  of  Dr.  George 
U.  Dennis,  in  Somerset  county.  liis  land  is  low  and  is  almost 
a  dead  level,  so  that  underground  drainage  is  impracticable ; 
yet  the  location  and  form  of  liis  drains  are  such  that  not  a 
spot  in  his  large  fields  is  injured  by  water  except  perhaps 
a  foot  in  width  in  the  bottom  of  the  drains.  Instead  of  al- 
lowing the  earth  thrown  out  of  the  drains  to  form  unsightly 
embankments  along  them,  it  is  distributed  in  the  lowest 
spaces  between  the  drains. 

It  is  not  for  me  to  indicate  the  circumstances  under  which 
either  surface  or  underground,  draining  is  to  be  preferred,  but 
to  urge  the  necessity  for  getting  ridof  stagnant  water  in  the  soil 
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There  is  a  decided  progressive  improvement  in  the  agri- 
culture of  Maryland,  owing  to  the  spread  of  information 
among  the  people,  and  the  good  example  of  many  intelligent 
farmers  distributed  throughout  the  State.  It  is  evident  that 
a  rational  and  more  efficient  system  of  culture  has  taken  root 
amongst  them. 

I  regret  however  to  find  that  too  many  continue  to  prac- 
tice what  I  must  call  pernicious  systems  of  rotation  of  crops, 
which  cannot  but  tend  sooner  or  later  to  render  the  soil  less 
productive.  That  such  results  have  been  produced,  we  have 
abundant  melancholy  evidences  in  many  counties. 

Our  soils,  as  has  been  already  stated,  when  originally 
cleared  of  their  forests  contained  stores  of  the  inorganic  ele- 
ments of  plants,  which  had  been  eiccuraulating  during  thous- 
ands of  years.  We  have,  to  a  great  extent,  diminished  these 
stores  of  wealth  by  too  frequently  repeating  the  culture  of 
exhausting  crops.  When  lime  and  marl  began  to  be  applied, 
the  good  effects  were  so  manifest  that  many  appeared  to  think 
the  same  improvident  system  of  rotation  might  be  continued 
if  lime  be  supplied.  But  many  have  learned  to  their  cost 
that  although  the  yield  of  crops  is  increased  for  a  time,  yet 
it  does  not  take  a  lifetime  to  exhaust  the  soil  again,  when 
lime  alone  is  used.  They  will  find  further  that  in  this  case 
it  rarely  happens  after  land  which  has  been  repeatedly  limed 
becomes  seriously  exhausted,  it  can  be  restored  except  by  ex- 
pensive manuring  or  a  long  rest.  The  cause  of  this  may  be 
understood  by  a  reference  to  what  was  said  of  the  action  of 
lime  u]Don  soils  on  page  68  of  the  first  report.  It  has  been 
proven  that  lime  promotes  the  further  disintegration  of  the 
grains  and  small  lumps  in  the  soil,  and  quickens  the  solubil- 
ity of  the  inorganic  elements  of  plants  contained  therein. 
And  further,  that  lime  tends  to  make  available  also  the  veg- 
etable matters. 

If  these  effects  be  rapidly  produced  by  hard  cropping,  with- 
out adding  copious  supplies  of  proper  kinds  of  manure  from 
the  barn-yard  or  from  some  other  source,  the  fertility  of  the 
soil  is  reduced  by  the  amount  of  matter  removed  from  it  by  the 
agency  of  the  lime. 

The  most  judicious  system  would  seem  to  be  one  that  would 
sustain  the  fertility  of  the  soil  in  any  event. 

That  this  is  practicable  has  been  fully  demonstrated  in 
portions  of  Europe,  as  well  as  in  some  few  districts  of  the 
United  States,  and  this,  too,  with  a  highly  remunerative  hus- 
bandry. 

To  effect  this  in  Maryland  would  require  more  changes  in 
our  present  systems  of  culture  and  farm  management  than 
we  can  hope  to  witness  in  a  lifetime,  but  we  are  progressing 
in  agricultural  knowledge.  Improvements  will  continue  to 
be  made,  and  if  we  cannot  expect  perfect  systems,  we  may  at 
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least  hope  that  at  some  future  day  our  agriculture  may  equal 
that  of  Belgium  and  other  well  cultivated  parts  of  Europe. 

The  use  of  lime  should  he  continued — or,  better  still,  marl, 
when  it  can  be  obtained.  One  or  the  other  is  essential  in  a 
good  system  of  farming,  and  experience  has  shown  that  lime 
is  best  applied  at  the  rate  of  about  50  bushels  per  acre.  This 
may  be  repeated  every  eight  or  ten  years,  provided  a  proper 
rotation  be  adopted  ;  or  if  hard  cropping  must  be  practiced, 
means  should  be  resorted  to  that  will  keep  up  full  supplies 
of  at  least  phosphoric  acid,  ammonia  and  vegetable  matter. 
I  have  given  reasons  for  the  opinions  expressed  in  the  first 
report,  that  the  soils  of  our  State  (with  the  exception  of  small 
areas  of  almost  pure  sand)  abound  in  silicate  of  potash. 

Ample  supplies  of  vegetable  matter  are  maintained  if  the 
land  be  kept  a  sufficient  portion  of  the  time  in  clover  and 
grass,  as  is  practiced  in  some  of  our  upper  counties.  There 
can  be  no  difficulty  in  reference  to  vegetable  matters,  and 
even  ammonia,  with  those  who  can  obtain  marsh  muck  or 
peat,  prepared  either  in  the  barn-yard  or  with  lime,  as  I  have 
already  recommended.  This  material  should  never  be  ap- 
plied without  previous  preparation,  because  of  the  injurious 
effects  of  the  sulphate  of  iron  it  usually  contains,  and  besides, 
the  fibrous  matters  which  abound  are  difficult  to  be  plowed 
in,  and  keep  the  soil  so  light,  that  the  crop  suffers  in  dry 
weather. 

Our  agriculture  experiences  immense  loss  by  the  want  of 
proper  management  of  barn-yard  manure,  and  it  is  really 
painful  to  see  the  continued  neglect  in  this  respect  on  the 
part  of  most  farmers.  As  this  subject  was  especially  treated 
in  the  first  report,  it  does  not  seem  necessary  to  pursue  it 
further  on  the  present  occasion.  I  cannot,  however,  refrain 
from  expressing,  as  my  decided  opinion,  that  at  least  one- 
half  the  effective  value  of  the  barn-yard  manure  produced  in 
Maryland  is  lost  by  the  neglect  of  its  owners.  The  injury  to 
the  State  in  this  way  is  enormous,  and  it  is  certainly  improv- 
ident to  incur  this  loss  and  then  attempt  to  make  up  the  de- 
ficiency by  expending  large  sums  of  money  for  fertilizing 
substances  imported  from  abroad. 

Besides  this  lossfrom  the  improper  management  of  barn-yard 
manure,  we  experience  another  scarcely  less  in  the  almost  total 
neglect  of  liquid  and  other  offal  from  dwellings.  At  a  small 
expense,  every  farmer  can  provide  underground  drains, 
through  which  all  the  liquid  offal  from  the  dwellings  might 
flow  to  a  common  receptacle  from  which  it  could  be  taken  in 
liquid  manure  carts  and  distributed  upon  the  fields.  If  this 
mode  be  not  convenient,  it  may  be  advantageously  applied  to 
the  compost  heaps  or  the  muck  and  peat,  to  the  manifest  in- 
crease of  their  value. 
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In  Belgium  and  in  Holland  it  is  usually  estimated  that  the 
liquid  manures  of  the  farm  are  fully  effective  for  an  equal 
number  of  acres  to  which  its  stable  manure  is  applied  ;  and 
there  is  no  loss  of  the  latter  by  bad  management  in  either  of 
those  countries,  It  would  be  very  pleasant  to  say  the  same 
of  our  own  Maryland. 


INDUSTRIAL  EESOURCES  OF  MARYLAl^D. 

Mineral    Substances. 

CHAPTER    V. 

COAL. 

The  importance  of  this  fuel  to  Maryland  and  other  Atlan- 
tic States  may  be  estimated  from  the  fact  that  about  half  of 
that  portion  of  Alleghany  county  westward  of  Cumberland 
consists  of  coal  fields  or  basins.  This  is  number  19  in  the 
table  on  page  23. 

The  most  eastern  of  these  may  be  called  the  Potomac  coal 
basin,  stretching  from  the  head  of  the  Potomac  N.  N.  E.  to  a 
few  miles  north  of  Mason  and  Dixon's  line,  a  distance  of  more 
than  50  miles.  It  lies  between  the  Savage  and  Dan's  Moun- 
tain, with  a  width  of  about  five  miles  at  Frostburg,  which 
increases  south-westward  to  eight  or  nine  miles. 

Each  stratum  composing  this  coal  region  has  evidently 
been  deposited  of  nearly  an  uniform  thickness,  and  the  whole 
subsequently  upheaved  by  subterranian  forces.  Their  pres- 
ent form  is  that  of  an  oblong  basin  or  trough.  The  line  of 
the  lowest  level  of  the  beds  corresponds  nearly  with  the  axis 
of  the  valley,  and  they  rise  towards  the  adjacent  mountain 
summits. 

It  is  drained  by  Jenning's  and  Braddock's  Runs,  George's 
Creek  and  the  Potomac  River,  which  cut  deeply  through  the 
coal  and  other  beds  of  the  formation. 

Having  in  former  years  made  the  most  detailed  surveys  of 
large  portions  of  this  coal  region  for  a  company,  which 
possesses  a  very  large  landed  estate  therein,  I  have  the  means 
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for  giving  a  full  description,  illustrated  with  a  map  and  sec- 
tions, useful  in  an  industrial  point  of  view,  and  interesting 
to  the  scientific  world.  These,  however,  may  be  properly 
postponed  for  a  future  occasion,  and  I  propose  at  this  time 
to  limit  the  descriptions  to  matters  of  practical  importance. 

In  the  course  of  the  surveys  above  alluded  to,  it  became 
necessary  to  determine  not  only  the  number  and  thickness 
of  the  beds  of  coal  and  iron  ore^  and  other  interstratified 
materials,  but  also  their  dip  and  extent.  In  effecting  this  ob- 
ject, extensive  diggings  were  made  in  such  manner  as  to  ex- 
pose the  edges  of  nearly  all  the  strata  of  the  whole  formation. 
Lines  of  levels  were  run  to  all  these  points,  which  were  re- 
corded upon  accurate  maps  on  a  large  scale,,  and  many  geo- 
logical sections  constructed.  In  fact,  the  geological  structure 
and  the  topography  of  the  region  were  fully  examined  and 
explained  in  the  unpublished  report  and  map,  &c. 

All  this  will  be  available  in  making  up  a  full  account  of 
the  geology  and  resources  of  Maryland,  whenever  it  may  be 
the  pleasure  of  State  to  have  such  a  work  executed. 

One  of  the  results  of  those  surveys  was  the  construction  of 
a  vertical  section  of  more  than  1,400  feet,  indicating  the 
position  and  thickness  of  every  bed  of  coal,  iron  ore,  fire 
clay,  and  nearly  every  rock  of  the  whole  formation.  As  a 
knowledge  of  this  cannot  fail  to  aid  in  the  development  of 
this  important  region,  I  have  compiled  from  the  section  the 
following  table  of  these  strata.  If  the  whole  section  were 
copied  it  could  not  be  printed  with  the  report,  unless  it  were 
engraved. 

The  figures  indicate  the  height  above  tide  of  the  strata  in 
the  axis  or  lower  part  of  the  basin. 

The  highest  bed  is  2065  feet  above  tide-water  in  its  lowest 
part. 


2065 


2000 


1950 


Tablk  of  Strata  of  the  Potomac  and  Georges' 
Creek  Coal  Basin. 


Shale 

Coal.. 

Shaly  Sandstone 

Shale 

Coal 

Limestone,  with  seams  of  Shale. 

Fire  Clay 

Unknown 

Shale,  with  a  few  nodules  of" 
iron  ore,  (unimportant. 
Shale 


les  of") 
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1950 

1900 

1850 
1800 


1750 
1700 
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Table  of  StratA;,  &c. — Continued. 


1650 


Sandstone,  (fine  grain)....., 

Shale 

Goal,  with  2  inches  of  Shale , 

Fire  Clay 

Coal..... 

Fire  Clay.. 

Shaly  Sandstone......  ") 

Micaceous  Sandstone?-  ............................. 

0031*36  Sandstone ) 

Shales,  with  unimportant  nodules  of  Iron  Ore, 

not  fully  examined 

Coal.. 

Shale 

Coal 

Shale 

Coal 

Shale 

Shaly  Sandstone ........ 

Feruginous  Shale . 

Main  Coal 

Iron  Ore,  in  bands  or  layers 

Shale 

Fire  Clay............... 

Limestone -. 

Shale 

Sandstone,  (fine  ground)..... 

Shale 

Coal , 

Shale.... 

[ron  Ore  (coarse)  in  shale... 

Shale.. ...... 

Feruginous  Shale — 

Coal 

[Shale. 

[ron  Ore  in  shale.. 

fire  clay 

Coal.. 

Shale,  with  iron  ore 

Fire  Clay,  with  iron  ore... 

Shale 

Coal 

Shale 

Fire  Clay,  with  iron  ore......... 

Sandstone. 

Iron  Ore,  in  shale 

Shale,  with  iron  ore, 

Iron  Ore. 

Shale,  with  iron  ore, 


11 


1 

6 

15 

6 

29 

27 

6 

2 

6 

4 

8 

16 

1 

3 

9 

1 

2 

6 

3 

1 

6 

(7- 
7 

2 

6 

1 

6 

2 

6 

5 

6 

1 

6 

6 

6 

6 

6 

7 

4 

3 

1650 


1600 
1597 


1550 


1500 
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Table  of  Strata,  &g. — Continued. 


Coal 

Iron  Ore 

Coal 

Shale 

Coal,  with  shale 

Iron  Ore,  in  shale 

Coal 

Shale 

Fire  Clay,  with  iron  ore — 

Shale,  with  iron  ore 

Iron  Oi'e,  in  shale 

Black  Band  Iron  Ore,... 

Coal 

Shaly  Sandstone 

Shale 

Coal 

Limestone 

Fire  Clay 

Coal 

Shale 

Shale,  highly  feruginous... 

Shale 

Coal 

Shale ... 

Coal 

Shale 

Coal 

Shale 

Sandy  Shale,  with  iron  ore. 

Shaly  Sandstone 

Shale 

Coal 

Fire  Clay 

Feruginous  Shale 

Shale 

Sandstone 

Shale..' 

Iron  Ore,  in  fire  clay 

Limestone 

Iron  Ore,  in  fire  clay 

Shale. 

Sandstone 

Coal 

Shale 

Limestone 

Sandstone 

Shale 

Stratified  Iron  Ore 

Feruginous  Shale.  


6 

6 

1 

6 

2 

2 

3 

2 

2 

2 

1 

6 

2 

8 

4 

10 

2 

6 

1 

6 

4 

2 

4 

6 

2 

6 

o 

3 

6 

8 

1 

6 

1 

6 

1 

1 

3 

1 

3 

1 

6 

1 

6 

1 

6 

2 

8 

5 

8 

4 

6 

1 

6 

7 

4 

2 

1 

39 

15 

3 

6 

2 

10 

44 

18 

10 

2 

2 

23 

6 

6 

6 

6 
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1350 


1300 


1250 

1220 

1100 


1000 

900 


850 


750 


520 


Table  of  Strata,  &c. — Continued. 


Shale 

Coal 

Sandy  Fire  Clay 

Shaly  Fire  Clay,  with  iron  ore. 

Limestone 

Sandstone 

Shale 


Shale,  containing  iron  ore,  a  layer  of  marine  shells,  and  ] 

iron  ore  in  its  lower  layers J 

Coal 

Shale 

Coal 

Shale 

Coal 

Shales, 
Coal... 


Fire  Clay  and  Sandstone,  not  fully  explored. 


Below  this    are    strata  whose  aggregate  thickness ") 

is  102  feet,  consisting  principally  of  sandstone,  >■  102  ft 
but  which  has  been  little  explored ) 

Shale,  the  upper  layers  feruginous 

Coal 


Fire  Clay 

Shale,  with  iron  ore. 

Unexplored 

Coal 


Shale 

Sandstone 

Shales  and  Fire  Clay. 
Coal 


Fire  Clay 

Sandstone 

Iron  Ore,  in  shale. 
Shale 


Coal « 

Shale 

Sandstone,  in  thin  layers. 
Coal 


Shale 

Sandstones,  little  explored 

Iron  Ore,  in  shale 

Next  below  is  83  feet,  principally  sandstones — not  much  ") 

explored J 

Coal 


Sandstone  in  thin  layers. 

Coal 

Shale 


Beneath  this  (the  lowest  coal)  there  is  about  160") 

feet,  principally  coarse  sandstone,  which  is  the  >  160  ft, 
lowest  rock  of  this  coal  field j 


5 
4 
6 
6 
83 
9 

11 


6 

2 
14 

4 
25 

2 


24 

6 
3 
6 

27 
3 

19 
20 

1 
10 
92 

3 
14 

2 

12 

2 

2 

42 

7 

83 

2 

27 
2 
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Below  this  we  have  about  250  feet  of  shales,  the  highest  of 
which  have  a  green  color,  and  the  lowest  pass  into  red  :  and 
these  rest  upon  a  bed  of  limestone  50  feet  thick,  beneath 
which  is  a  thick  mass  of  red  sandstones  and  shales  which 
belong  to  the  "  old  red  sandstone  formation,"  rendered  classic 
by  the  writings  of  the  late  Hugh  Miller. 

Since  the  opening  of  the  Chesapeake  and  Ohio  Canal  to 
Cumberland,  and  the  completion  of  the  Baltimore  and  Ohio 
Railroad,  a  large  amount  of  Coal  has  been  brought  to  the 
markets  on  the  seaboard,  and  its  superiority  as  a  fuel  has 
been  abundantly  demonstrated.  A  given  weight  of  it  has 
been  found  to  produce  more  steam  than  any  other  coal,  and 
it  is  also  especially  adapted  to  the  purposes  of  the  black- 
smith, giving  a  hollow  fire  with  an  intense  heat. 

This  formation,  without  doubt,  originally  consisted  of  par- 
allel strata^  which,  after  being  elevated  above  the  waters 
which  once  covered  them,  were  much  worn  away  by  the  ac- 
tion of  water.  By  this  means  the  waters  which  flow  into  the 
Potomac  and  its  afiluents,  have  cut  into  and  carried  off  a 
large  portion  of  the  original  formation.  The  higher  the  bed, 
of  course  the  more  its  area  has  been  reduced,  so  that  in  fact 
the  highest  bed  of  coal  (2  feet  thick)  has  almost  entirely  been 
removed  by  natural  causes. 

Of  the  main  coal,  300  feet  lower,  there  remains  not  one-fifth 
of  the  original  deposit,  whilst  the  lowest  beds  retain  nearly 
their  original  area. 

The  Potomac,  at  the  mouth  of  the  Savage  River,  has  cut 
through  the  formation  and  exposed  the  strata  to  a  depth  of 
more  than  1000  feet,  or  within  less  than  400  feet  of  its  infe- 
rior limit. 

The  thickness  of  the  thirty-two  beds  of  coal  as  is  shown  in 
the  table  of  strata,  ranges  from  14  feet  or  mai7i  coal  down  to 
a  few  inches.  In  general,  the  thickness  is  greatest  in  the 
central  portions  of  the  basin,  diminishing  and  the  coal  becom- 
ing less  pure  towards  the  edges. 

The  main  coal  has  so  far  been  almost  exclusively  mined 
for  the  trade,  and  will  long  continue  to  supply  the  demand 
for  exporting  to  the  sea  board.  Several  other  beds  contain 
good  coal,  and  will  be  available  whenever  an  increased  de- 
mand will  require  them  to  be  worked. 

In  the  prosecution  of  surveys  in  this  region  before  alluded 
to,  I  took  occasion  to  investigate  the  industrial  value  of  all 
the  coal  beds  whose  thickness  exceeded  3  feet,  but  it  does  not 
seem  necessary  to  refer  to  them  on  the  present  occasion. — 
They  should  however  be  properly  noticed  in  a  complete  and 
final  report  upon  our  economic  geology. 

Westward  of  the  coal  region  just  noticed,  we  have  what  I 
have  designated  as  the  Meadow  Mountain  coal  field,  which 
lies  between  the  summits  of  that  mountain  and  Negro  Moun- 
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tain.  It  is  about  six  miles  wide  at  the  Pennsylvania  line, 
and  extends  in  a  south-westerly  direction  about  sixteen  miles, 
where  these  two  mountains  approach  each  other  and  so  to 
unite.  This  gives  the  Maryland  part  of  this  coal  field  some- 
what the  shape  of  an  irregular  triangle  with  one  very  acute 
angle.     Its  whole  area  is  about  fifty  square  miles. 

As  this  region  is  without  railroad  communications,  the 
coal  has  hitherto  been  mined  to  a  small  extent,  only  for  local 
uses.  As  a  consequence,  there  have  been  no  explorations  ac- 
companied by  lines  of  excavations  which  exposed  all  the  coal 
beds  as  in  the  Potomac  region. 

Near  G-rantsville,  an  opening  has  been  made  into  a  bed  of 
coal  which  I  had  an  opportunity  to  examine.  The  thickness 
is  3  feet,  9  inches,  and  the  quality  excellent,  being  free  from 
shale  and  sulphuret  of  iron.  It  contains  more  bitumen  than 
the  coal  of  the  Potomac,  and  is  well  adapted  to  the  various 
purposes  which  require  a  copious  flame  and  a  strong  heat. 

Higher  in  the  series  there  is  a  two  feet  bed,  and  still  higher 
is  one  of  one  foot,  but  I  had  not  an  opportunity  to  examine 
either  of  these  small  beds. 

Within  the  limits  of  Pennsylvania,  a  few  miles  from  Grants- 
ville,  a  bed  of  coal  nine  feet  in  thickness  has  been  opened,  as 
I  was  informed.  It  is  more  than  probable  that  further  ex- 
plorations will  develop  other  beds  of  coal  in  this  formation. 

The  third  of  our  coal  fields  takes  its  name  from  the  Youghio- 
gheny  river  which  flows  through  its  entire  length  in  Mary- 
land. It  is  bounded  on  the  west  by  the  summit  of  Briery 
Mountain,  which  in  the  Pennsylvania  map  is  called  Laurel 
Hill ;  but  as  this  name  is  also  given  in  Rogers'  map  to  an- 
other mountain  some  miles  further  west,  I  prefer  the  one 
here  given. 

The  eastern  boundary  is  very  irregular,  owing  to  the  in- 
terruption of  the  continuity  of  the  mountain  ridges  in  this 
district.  I  do  not  find  it  to  extend  so  far  east  in  this  State 
as  is  laid  down  by  Eogers  in  the  adjacent  part  of  Pennsylva- 
nia. Its  width  in  Maryland  varies  from  5  to  8  miles,  its 
south-western  limits  extending  into  Virginia. 

Both  the  Youghiogheny  and  Meadow  Mountain  coal  fields, 
as  we  term  them  in  Maryland,  are  in  fact  united  into  one, 
near  Somerset,  about  20  miles  north  of  Mason  and  Dixon's 
line,  where  it  has  a  width  of  about  twenty  miles.  From 
thence  it  extends  a  long  distance  in  a  north-easterly  direc- 
tion. 

Parties  interested  in  this  region,  as  well  as  those  interested  in 
the  Meadow  Mountain  coal  field,  not  having  made  systematic 
explorations  which  would  develop  all  the  coal  beds,  we  are  un- 
certain as  to  the  number  it  contains. 

Those  at  present  believed  to  exist  are  as  follows,  in  the  de- 
scending order : 
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1  .    .     4  feet,  6  inclies. 

2  .    .     1  foot,  6      " 
'^3    .    .     2  feet. 

4  .    .     4    "      6  inches,  including  6  in.  of  shale. 

5  .    .    4    " 

It  is  uncertain,  in  my  opinion,  whether  numbers  4  and  5 
may  not  prove  to  be  the  same  bed,  because  the  openings  upon 
which  the  above  statement  in  part  depends  were  distant  from 
each  other.  The  fact  caa  only  be  determined  by  systematic 
excavations,  which  have  not  been  made  in  that  region. 

The  area  of  the  portion  of  this  coal  field  in  Maryland  may 
be  estimated  at  something  over  one  hundred  square  miles, 
but,  as  in  the  case  of  the  two  other  coal  fields,  so  large  a  pro- 
portion of  the  strata  have  been  removed  by  natural  causes, 
that  probably  not  one-half  this  area  contains  available  coal. 
The  quality  of  the  coal  is  excellent^  being  similar  in  all  re- 
spects to  that  of  the  Meadow  Mountain  region. 

Before  dismissing  this  branch  of  the  subject,  it  may  be 
proper  to  repeat  the  caution  in  my  last  report  in  reference  to 
the  proneness  of  some  to  waste  their  money  in  searching  for 
coal  by  costly  excavations  in  what  may  be  termed  impossible 
localities. 

The  instances  in  which  such  attempts  have  been  made  are 
very  numerous  in  Maryland  and  other  States,  and  to  aid  in 
preventing  such  waste  of  time  and  money  in  future,  it  may 
be  well  to  state  that  no  available  coal  can  be  found  in  Mary- 
land outside  the  limits  of  the  three  coal  fields  already  noticed. 
Every  formation  within  the  State  has  been  sufficiently  ex- 
plored to  authorize  this  statement  tol)e  made  with  absolute 
confidence. 

The  coal  formation  (No.  19)  being  the  newest  in  Maryland 
westward  of  the  South  mountain,  all  the  remaining  forma- 
tions were  deposited  previous  to  that  geological  period  when 
coal  strata  were  formed.  It  is  true  that  some  interrupted 
seams  of  anthracite  have  been  observed  in  these  older  rocks, 
in  Sideling  hill  and  Town  hill  as  well  as  in  similar  rocks  in 
other  States.  That  they  are  utterly  worthless  has  been 
abundantly  demonstrated  by  those  who  were  so  imprudent 
as  to  apply  expensive  means  for  opening  coal  mines,  as  they 
supposed. 

The  new  red  sandstone,  (No.  20  in  the  table,)  whose  posi- 
tion was  given  in  the  map  accompanying  the  last  report,  lies 
in  the  counties  of  Carroll,  Frederick,  and  Montgomery.  An 
inferior  coal  has  been  found  in  formations  of  that  kind  else- 
where, but  the  investigations  which  have  been  made  indicate 
conclusively,  in  my  opinion,  that  no  available  coal  exists  in 
that  region. 
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Nearly  30  years  since  some  excitement  was  produced  upon 
this  subject,  but  what  was  supposed  to  be  coal,  proved  to  be 
merely  bituminous  shale,  which  is  not  uncommon  in  that 
formation. 


CHAPTER    VI. 


Iron    Ores. 

Although  the  production  of  iron  in  Maryland  at  this  time  is 
much  less  than  in  some  other  of  the  United  States,  yet  there  is 
reason  to  believe  that  the  first  smelling  furnaces  in  North  America 
were  erected  and  worked  in  Maryland  whilst  our  territory  was 
under  the  dominion  of  England.  The  smelting  was  permitted 
because  of  the  increasing  demand  for  iron  and  scarcity  of  wood  in 
Britain  for  making  charcoal,  which  was  the  only  fuel  used  until 
about  the  year  1740,  when  coke  begun  to  be  applied  to  this  pur- 
pose. 

At  first  the  colonists  were  prohibited  by  law  from  producing 
any  other  than  cast  or  pig  iron,  in  order  that  the  inhabitants  of 
the  mother  country  might  have  the  profits  of  freighting  and  work- 
ing up  the  metal  into  the  various  kinds  of  manufactures  which 
were  exported  to  America.  At  length  it  was  deemed  the  interest 
of  England,  owing  to  the  high  cost  of  charcoal,  to  permit  the  pig 
iron  to  be  converted  into  bar  iron  in  her  colonies,  but  the  law 
prohibited  the  erection  ^' of  rolling  and  slitting  mills,  and  forges 
for  making  plates,  as  that  would  interfere  with  the  manufacturers 
of  Great  Britain^  The  revolutionary  war  proved  disastrous  to 
the  iron  smelters  and  closed  nearly  all  their  works.  There  was  a 
partial  revival  at  the  close  of  the  war,  and  since  then  the  business 
has  sometimes  been  actively  prosecuted  and  often  much  pros- 
trated, because  of  the  frequent  changes  of  the  rates  of  duties  on 
imported  iron,  as  well  as  revulsions  in  trade. 

Iron  ores  exist  in  great  abundance  in  certain  parts  of  Maryland, 
and  few  if  any  of  the  States  possesses  so  many  different  kinds  of 
this,  the  most  useful  of  all  metallic  ores. 

In  describing  them  I  shall  begin  with  those  in  the  south-eastern 
part  of  the  State  and  proceed  successively  to  the  deposits  north- 
ward and  westward. 

a.  Bog  Ores  of  the  counties  of  Worcester^   Somerset,  Dorchester 

and  Caroline. 

The  above  name  has  been  applied  to  this  variety  of  ore  from 
the  fact  that  it  occurs  in  bogs  or  marshes  wherein  it  is  deposited 
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tVom  water  holding  iron  in  solution.  The  deposits  of  most  other 
kinds  of  ore  appear  to  have  been  completed  at  periods  more  or 
less  remote,  but  in  some  localities  bog  ore  continues  to  be  formed 
in  the  present  day.  This  is  evidently  taking  place  in  several  of 
the  more  southern  counties  of  Maryland. 

It  abounds  in  numerous  localities  in  Worcester  and  Somerset 
counties,  and  also  in  Caroline  and  in  the  north-eastern  parts  of 
Dorchester,  and  in  a  few  localities  in  Charles  county.  It  consists 
of  irregular  beds  varying  from  six  inches  to  two  feet  in  thickness, 
lying  just  under  the  surface  of  the  bog  or  marsh.  In  searching 
for  it  the  workmen  probe  the  ground  with  iron  bars,  the  penetra- 
tion of  which  is  little  resisted  by  the  marsh  muck,  but  is  arrested 
by  the  harder  iron  ore. 

Bog  ore  invariably  contains  phosphoric  acid,  which  w^hen  the 
proportion  is  one  or  two  per  ct.  impairs  the  quality  of  the  metal  by 
rendering  it  cold  short.  For  this  reason,  therefore^  it  seldom  an- 
swers to  smelt  it  alone.  A  small  proportion  of  bog  ore  mixed  in 
the  furnace  with  most  other  kinds,  renders  the  smelting  more 
facile  without  impairing  the  quality  of  the  metal.  In  fact,  when 
such  mixtures  are  judiciously  managed,  the  fusibility  of  the  metal 
is  increased,  and  it  is  especially  adapted  for  making  smooth  and 
handsome  castings. 

In  former  years  some  of  the  furnaces  in  the  vicinity  of  Balti- 
more used  the  bog  ore  from  Worcester  county  for  this  purpose, 
and  it  wnll  again  be  wanted  whenever  the  business  of  iron  manu- 
facture shall  revive. 

The  geological  position  of  these  ores  is  among  what  is  techni- 
cally termed"  recent,"  by  which  is  meant  such  as  continue  to  be 
formed  in  the  present  day.  They  rest  upon  the  newest  tertiary 
or  post  pliocene. 

The  proportion  of  iron  in  these  ores  varies  from  30  to  35  per 
cent. 

b.  Carhonite  of  Iron  in  the  counties  of  Cecil,  Harford,  Baltimore^ 
Jinne  Arundel  and  Prince  George''s. 

On  page  42  of  the  first  report  I  took  occasion  to  refer  briefly  to 
what  1  called  Iron  ore  clays,  numbered  22  in  the  table  of  forma- 
tion?. At  that  period  it  was  believed  that  this  formation  should 
be  placed  with  the  formations  of  the  cretaceous  period  \n  geology. 
Since  then,  however,  I  am  disposed  to  place  it  at  least  as  low  as  the 
oolitic  period.  M,  Agassiz,  to  whom  I  exhibited  a  photograph  of 
the  fossil  Cycas,  (noticed  in  the  first  report,  and  of  which  I  have 
discovered  several  specimens  in  this  formation,)  fully  agrees  with 
me  in  this  regard. 

These  clays  possess  an  especial  interest  to  us  from  the  existence 
therein  of  large  deposits  ot  iron  ores,  from  which  it  is  believed 
the  first  pig  iron  was  made  in  this  State.  The  quality  of  the 
metal  is  very  superior. 
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This  ore,  which  is  known  as  carbonate  of  iron,  has  a  local  name 
of  hone  ore,  from  its  resembling  a  hone  in  its  texture  and  colo'' 
It  usually  contains  from  32  to  40  per  cent,  of  iron.  It  ex'sts  in 
flattened  nodules,  varying  in  size  from  the  weight  of  a  fe^v  pounds 
to  one  hundred  or  more,  which  are  imbedded  in  the  iron  ore  clays 
of  formation  No.  22. 

These  clays  range  nearly  parallel  with  the  lines  of  railroad  from 
Washington  via  Baltimore  and  Havre-de-Grace,  nearly  to  Elkton, 
and  do  not  extend  either  into  Virginia  or  into  Delaware.  They 
constitute  a  formation  peculiar  to  Maryland. 

Owing  to  the  absence  of  sulphur  and  phosphoric  acid,  the 
metal  produced  from  these  ores  has  always  been  in  high  r.epute 
because  of  its  superior  quality..  It  exists  in  immense  quantity  ; 
it  will  hereafter  play  an  important  part  in  the  iron  manufacture  of 
this  State. 

c.  Brown  Hematite  of  Baltimore  county. 

This  ore  is  composed  essentially  of  peroxide  of  iron  united  with 
15  per  cent,  of  water.  When  free  from  earthy  matters  it  contains 
nearly  61  per  cent,  of  iron,  but  these  are  always  more  or  less 
mixed  up  with  it,  so  that  as  used  in  furnaces  the  usual  yield  may 
be  rated  at  from  35  to  40  per  cent. 

Among  the  most  important  localities  in  Baltimore  county  where 
this  ore  has  been  rained,  is  that  near  Oregon  Furnace,  about  2|- 
miles  west  by  north  from  Cockeysville;  and  also  one  about  2  miles 
west  of  Hereford. 

The  deposits  near  the  north-western  declivity  of  Sater's  ridge, 
which  crosses  the  Baltimore  &  York  turnpike  at  Towsontown, 
furnished  ores  for  Hampton  Furnace  for  about  70  years,  and  are  by 
no  means  exhausted.  There  are  besides  many  other  points  along 
•the  edges  of  the  metamorphic  limestones  in  this  county,  (No.  11 
in  the  table  and  on  the  map,)  where  these  ores  exist  without 
having  been  hitherto  worked. 

Brown  hematites  also  occur  in  talcose  slates  of  the  north- 
western part  of  Harford  county,  from  which  the  ores  have  been 
obtained  for  the  use  of  La  Grange  Iron  Works. 

Two  miles  south  of  Owingsville,  in  Anne  Arundel  county, 
there  is  deposit  of  hematite,  but  as  no  openings  for  explora- 
tions have  been  made  in  the  bed  it  is  impossible  to  determine 
whether  it  is  in  sufficient  quantity  to  give  it  an  industrial  value. 

d.  Magnetic    Oxide  of  Iron  of  Baltimore,  Harford  and  Howard 

Counties. 

This,  when  pure,  contains  72  per  cent,  of  metal,  being  the 
richest  of  iron  ores,  and  the  only  one  which  is  attracted  by  the 
magnet;  hence  its  name.  Some  varieties  constitute  v.'hat  is 
popularly  called  loadstone,  which  when  suspended  by  a  fine  string, 
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or,  better,  a  horse  hair,  exhibits  polarity,  and  will  attract  or  repel 
k)-:i:agnetic  needle  according  as  the   north   or   south  pole  is  pre- 
sented 

It  is  us  ally  mixed  up  with  earthy  matters,  so  that  its  yield  is 
seldom  more  than  fifty  to  sixty  per  cent. 

It  occurs  in  the  north-western  edge  of  the  mica  slates,  (5a  in 
the  table)  associated  with  chlorite  slate.  It  has  been  mined  ex- 
tensively at  several  points  in  the  vicinity  of  the  forks  of  the  Gun- 
powder River  and  near  the  Northern  Central  Railroad,  and  smelt- 
ed at  the  Ashland  Iron  Works,  near  Cockeysville. 

I  have  also  noticed  a  locality  of  this  ore  near  Jno,  Scott's 
mill,  about  three  miles  north-west  from  Cockeysville,  which  has 
not  yet  been  mined. 

A  variety  of  this  ore,  containing  18  per  cent,  of  oxide  of  tita- 
nium, occurs  north  of  Belair,  near  Deer  Creek, which  was  worked 
some  years  since  for  the  Harford  Furnace.  At  the  commence- 
ment there  was  a  thick  vein,  but  as  the  workings  extended  in 
depth  the  thickness  diminished  until  the  working  was  suspended. 
Supplies  of  ore  for  the  furnace  were  obtained  subsequently  from 
the  carbonate  of  iron  near  Baltimore,  and  the  hematite  from  near 
Cockeysville. 

I  have  long  believed  that  the  proprietors  of  the  Deer  Creek 
ore  abandoned  the  work  without  fully  determining  the  value  of 
the  mine.  Veins  of  that  kind,  called  fiat  veins^  which  are  nearly 
parallel  to  the  strata^  are  generally  of  very  irregular  thickness,  and 
the  miner  should  not  be  discouraged  upon  finding  such  to  become 
very  thin,  or  "  pinch  off,"  as  it  is  technically  termed.  In  Europe, 
where  mining  has  been  prosecuted  for  more  than  two  thousand 
years,  experience  has  shown  that  by  pursuing  them  to  greater 
depths  they  will  be  as  thick,  or  thicker,  than  nearer  the  surface. 
No  depth  of  mining  has  yet  reached  the  bottom  of  one  of  these 
metalliferous  veins. 

The  magnetic  oxide  also  is  mined  near  Sykesville,  in  Carroll 
county. 

All  the  localities  above  cited  are  within  the  western  portion 
of  the  metaraorphic  rocks,  (No.  5,)  whose  position  is  indicated 
on  the  map  accompanying  the  first  report. 

They  are  mostly  in  the  mica  slates  which  constitute  the  north- 
western portion  of  this  geological  division,  and  which  range 
north-eastward  through  parts  of  Montgomery,  Anne  Arundel, 
Howard,  Baltimore  and  Harford  counties.  It  is  characterized  as 
a  metalliferous  region,  because  of  the  ores  of  iron  and  other 
metals  it  contains,  and  will  be  again  referred  to  when  we  shall 
treat  of  the  ores  of  copper  and  other  metals. 

Immediately  north-west  of  this  range  we  find  a  wide  belt  of 
talcose  slates.  The  portion  of  this  belt  lying  south-east  of  Parr's 
Spring  ridge  contains  some  deposits  of  hematite,  and  is  without 
other  ores  of  value.     The  portion  between  the  summit   of  the 
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ridge  and  a  line  nearly  coinciding  with  the  Monocacy  and  Pipe 
Creek  constitutes  a  second  metalliferous  range. 

e.  Brown  Hematite  of  Carroll  County. 

This  ore  exists  in  extensive  deposits  along  the  south-'eastern 
portion  of  this  last  named  range,  extending  from  the  Pennsylva- 
nia line  along  the  western  side  of  Westminster  for  several  miles  be- 
yond, but  its  southern  limits  have  not  yet  been  explored. 

Extensive  openings  have  been  made  into  these  deposits,  espe- 
cially near  Westminster,  and  also  on  the  estate  of  Mr.  Vanbibber, 
a  few  miles  distant,  where  are  the  remains  of  a  furnace  in  which 
these  ores  were  smelted  more  than  a  century  since. 

The  completion  of  the  Western  Maryland  Railroad  to  West- 
minster renders  these  vast  deposits  of  ore  available  either  for  fur- 
naces to  be  erected  in  their  vicinity,  or  for  exports  to  other  points. 
In  its  further  extension,  which  is  in  progress,  (notwithstanding 
the  "  bad  times  ")  this  road  will  pass  several  miles  through  this 
ore  region. 

f.  Specular  Oxide  of  Iron  in  Carroll  and  Frederick  Counties. 

When  pure,  this  ore  contains  70  per  cent,  of  iron,  but  it  is 
always  more  or  less  mixed  up  with  earthy  matters.  The  richest 
ore  of  this  kind  in  Maryland  is  in  the  eastern  part  of  Frederick 
county,  where  it  constitutes  one  of  the  minerals  of  the  metalli- 
ferous district  between  the  Monocacy  and  Parr's  ridge.  I  have 
noticed  pieces  of  very  rich  ore  lying  upon  the  surface  south  of 
Liberty  and  near  New  London,  but  I  believe  no  attempts  have 
'been  made  to  ascertain  whether  it  can  be  had  in  available  quan- 
tities. 

The  same  may  be  said  of  the  several  localities  of  this  kind  of 
ore  in  the  same  range  to  the  Pennsylvania  line.  ^ 

It  is  a  valuable  ore,  and  would  constitute  an  important  addi- 
tion to  our  industrial  resources  if  further  explorations  should  de- 
velop it  in  large  quantity. 

Specular  iron  occurs  also  in  the  Caloctin  Mountain  in  numer- 
ous places,  but,  so  far,  it  has  not  been  found  in  sufficient  abun- 
dance to  encourage  mining. 

g.    Brown   Hematite   along   the   Eastern  Slope  of  the  Catoctin 

^Mountain. 

The  ores  of  this  range  have  been  worked  nearly  eighty  years, 
principally  for  the  use  of  the  Catoctin  furnaces,  about  twelve 
miles  north-west  of  Frederick.  These  works  are  now  efficiently 
carried  on  by  the  Messrs.  Kunkle.     The  numerous  openings  in  the 
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vicinity  prove  that  these  deposits  may  be  considered  inexhausti- 
ble. The  quality  of  the  iron  is  excellent,  and  it  is  produced  at  as 
low  a  cost  as  any  in  the  State. 

The  line  for  the  proposed  extension  of  the  Western  Maryland 
Railroad  to  Hagerstow^n  must  cross  this  range  of  ore  and  give 
increased  facilities,  as  well  for  smelting  the  ore  as  for  exporting 
it  to  distant  furnaces 

In  former  days  hematites  were  extensively  rained  in  the  vicin- 
ity of  the  Point  of  Rocks,  on  both  shores  of  the  Potomac  RiVer. 
There  are  ample  supplies  of  ore  at  these  localities,  which  should 
attract  the  attention  of  those  desiring  to  establish  or  maintain 
iron  works. 

h.  Hematite  in  Washington  County. 

In  this  county  we  find  hematite  at  several  localities  near  the  west- 
ern base  of  the  South  Mountain.  For  a  long  period  the  supplies 
were  obtained  from  mines  or  ore  banks  near  the  Potomac  River 
for  Antietam  Furnace,  whilst  Mount  Etna  Furnace  was  supplied 
from  the  same  range  near  the  Pennsylvania  line.  The  name  of 
pipe  ore  and  other  local  names  are  applied  to  the  hematites  of  this 
region,  and  iron  of  very  superior  quality  was  produced  from 
them. 

In  the  vicinity  of  where  the  Potomac  passes  through  the 
North  Mountain  there  are  some  important  deposits  of  hematite, 
ftom  some  of  which  ores  are  obtained  for  the  Green  Spring  Fur- 
nace. 

The  original  furnace  at  this  point,  which  is  about  one  mile 
from  old  Fort  Frederick,  was  erected  about  the  commencement 
of  the  Revolutionary  War.  It  is  at  present  owned  and  worked 
by  the  Messrs.  Roman.  The  metal  is  of  a  very  superior  quality^ 
andis  produced  at  as  low  cost  as  at  any  furnace  in  the  State. 

There  are  no  known  deposits  of  iron  ore  in  Washington  coun- 
tv  westward  of  those  in  the  vicinity  of  the  North  Mountain,  or  at 
least  none  existing  in  available  quantity.  In  Meadow  Branch 
valley  and  the  adjoining  ridges  in  Berkely  county,  Virginia,  a 
few  miles  south-east  of  Hancock,  there  are  indications  of  an  ex- 
tensive formation  of  iron  ore,  which  I  partially  explored  some 
years  since  for  the  owners..  There  is  evidence  sufficient  to  in- 
duce the  belief  that  it  will  prove  to  be  a  regular  stratum  occupy- 
ing many  square  miles,  and  it  probably  lies  in  the  old  red  sand- 
stone (No.  17  in  the  table).  The  geological  position  of  this  ore 
is  similar  to  an  important  bed  of  ore  %vhich  has  been  extensively 
mined  for  the  Hopewell  Furnace,  in  Bedford  county,  Pennsylva- 
nia, and  the  surface  indications  have  an  exceedingly  favorable 
appearance.  This  formation  crosses  our  State  a  ie\s  miles  east 
of  Hancock,  where  our  territory  has  a  width  of  but  one  and  a 
half  to  three  miles,  and  the  formations  being  contiguous  to  the 
Potomac  valley,  have  been  destroyed  to  a  depth  below  the  posi- 
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tion  of  the  ores.  There  were  not  sufficient  excavations  made  to 
determine  the  character  of  the  ore  as  it  exists  unaltered  under- 
ground. On  its  line  of  outcrop,  embracing  many  miles  on  each 
side  of  both  ridges,  it  existed  in  great  abundance,  and  pos- 
sessed the  characters  of  hematite  It  deserves  a  thorough  inves- 
tigation. 

There  are  some  inrlications  of  iron  ores  in  Sideling  Hill  and 
Tov^'n  Creek,  west  of  Hancock,  but  ihey  have  not  been  sufficient- 
ly investigated  to. determine  their  industrial  value. 

i.    Iron  Ores  of  AllegJiany  County. 

There  are  good  appearances  for  iron  ore  on  a  spur  of  Polish 
Mountain,  near  the  Potomac.  At  one  point  near  the  mouth  of 
Town  Creek  an  opening  was  made,  under  ray  direction,  which 
disclosed  a  bed  of  ore  about  18  inches  thick. 

It  was  opened  far  enough  into  the  hillside  to  prove  it  to  be  a 
regular  stratum,  lying  between  strata  of  brown  shale,  (No.  16  of 
the  table.)  The  ore,  as  far  as  penetrated,  is  a  compact  argillace- 
ous oxide  of  iron,  but  has  evidently  been  changed  by  atmospheric 
,-agency.  Deeper  excavations  will  probably  prove  it  to  be  a  car- 
bonate of  iron. 

The  abundance  of  large  pieces  strewed  over  the  surface  in  that 
region  indicates  the  existence  of  other  strata  in  this  region. 

1  believe  there  are  no  iron  ores  of  value  between  Polish  Moun- 
tain and  Cumberland.  On  either  flank  of  Will's  Mountain  we 
have  outcrops  of  important  strata  of  iron  in  ihe  formation  num- 
bered 14a  in  the  table.  It  is  called  the  Clinton  Group  in  the 
New  York  reports,  and  Surgent  Shales  in  Pennsylvania. 

There  are  several  strata  of  ore,  some  of  which  are  too  thin  to 
he  profitably  mined.  The  lower  strata  called  hard  ore  contain 
much  sand,  and  vary  in  composition  considerably,  but  usually 
contain  less  iron  than  those  higher  in  the  series,  cnWed  fossil  ores, 
because  of  the  numerous  Impression  of  fossil  shells  they  contain. 
There  is  an  outcrop  of  hard  ore,  five  feet  thick,  a  mile  and  a  half 
above  Cumberland,  (on  the  Baltimore  and  Ohio  Railroad,)  con- 
taining twenty-four  and  three-quarters  per  .  cent,  of  metal.  The 
fossil  ore  varies  in  the  proportion  of  iron  from  thirty-five  to  fifty 
per  cent.,  and  has  been  extensively  used  in  the  furnaces  at  Mount 
Savage  and  Lonaconing.  Much  of  the  fossil  ore  contains  suffi- 
cient phosphoric  acid  to  affect  injuriously  the  quality  of  the 
metal. 

j.   Carbonate  of  Iron  of  the  Coal  Fields. 

There  are  several  varieties  of  these  in  our  coalfields,  differing 
in  appearance  as  well  in  their  proportion  of  iron.  They  exist 
either  in  flattened  nodules,  called  balls  by  the  miners,  or  in  stratified 
masses  called  bands.     The  balls  vary  in  weight  from  two  or  three 
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to  ten  and  sometimes  twenty  pounds,  and  are  imbedded  in  courses 
in  either  shale  or  fireclay.  The  bands  are  interposed  between 
beds  of  shale,  and  are  called  clay  hands  and  black  hand. 

These  ores  usually  contain  from  thirty  to  thirty-six  per  cent,  of 
iron,  but  there  are  some  bands  containing  only  twenty-five  per 
cent.,  which  will  be  available  because  of  the  low  price  for  which 
they  may  be  mined  and  delivered  to  furnaces. 

Among  the  clay  bands  may  be  mentioned  a  thick  stratum, 
which  I  examined  on  Laurel  Run,  three  miles  from  Lonaconing, 
in  ihe  George's  Creek  region.  It  is  six  feet  thick,  and  was  found 
to  contain  twenty -five  per  cent  -of  iron,  and  rests  upon  a  bed  of 
shale  six  feet  thick,  which,  although  highly  ferruginous,  does  not 
contain  a  sufficient  proportion  of  iron  to  constitute  a  workable 
ore.  Numerous  other  bands  of  ore  of  lesser  thickness,  but  richer 
in  iron,  exist  in  this  coal  field,  which  need  not  be  particularly 
described  at  this  time. 

There  is,  however,  one  of  the  variety  called  hlack  hand.,  of  suffi- 
cient importance  to  require  an  especial  notice.  This  name  was 
first  applied  by  Mr.  Mushett  to  an  ore  discovered  by  him  in  the  year 
1801,  and  it  is  very  remarkable  that  it  did  not  come  extensively  into 
use  until  the  year  1825.  This  is  owing  to  the  fact  that  it  differed 
so  very  materially  in  appearance  from  the  ores  formerly  used  in 
coal  regions,  that  iron  masters  were  slow  to  believe  it  to  be  an 
iron  ore. 

At  its  outcrops,  the  hlack  hand^  owing  to  the  action  of  atmos- 
pheric agents,  crumbles  down  and  becomes  mixed  up  with  the 
adjacent  earthy  matters,  so  as  to  give  slight  indications  of  its 
presence.  The  nodules  and  clay  bands  at  their  outcrops  present 
themselves  in  larger  pieces,  which  often  resemble  the  earthy  varie- 
ties of  hematitej  and  indicate  the  proximity  of  the  ores  in  their 
regular  strata. 

The  most  important  black  band  in  the  George's  Creek  coal 
field  lies  about  177  feet  below  the  main  or  fourteen  foot  coal  bed, 
which  was  opened  at  several  points  during  the  progress  of  explor- 
ations under  my  direction,  which  I  have  before  referred  to.  It 
was  ascertained  that  this  valuable  ore  occupied  an  area  of  many 
square  miles. 

At  one  point  on  Mill  Run,  which  flows  into  George's  Creek, 
it  was  penetrated  by  a  drift  to  a  distance  of  forty-five  feet,  by 
which  the  unaltered  ore  was  reached,  and  its  characters  fully  in- 
vestigated. The  thickness  of  the  ore  proved  to  be  eighteen 
inches,,  and  owing  to  its  being  underlaid  by  a  seam  of  coal  four 
inches  thick,  it  was  ascerta'ned  that  it  could  be  mined  at  a  cost 
not  exceeding  seventy-five  ^  ents  per  ton.  Iron  of  good  quality 
can  be  produced  from  it,  with  the  superior  smelting  coal  of  that 
region,  at  a  very  low  price. 

In  order  to  determine  accurately  the  proportion  of  iron,  a  sam- 
ple was  taken  from  the  whole  thickness  of  the  bed,  which  was 
found  to  contain  thirty-one  per  cent,  of  iron. 
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A  great  advantage  possessed  by  this  ui  common  with  the  Glas- 
gow black  band,  consists  in  the  coal  mined  with  it.  The  mix- 
ture of  ore  and  coal  is, placed  in  long  piles  or  ricks,  and  upon 
being  fired,  are  found  to  contain  sufficient  fuel  for  roasting,  which 
is  necessary  for  all  the  carbonates  of  the  coal  regions.  Before 
roasting,  three  and  one-third  tons  of  ore  would  be  required  for 
one  ton  of  metal ;  but  the  roasted  ore,  owing  to  the  loss  of  car- 
bonic acid  and  water,  is  found  to  contain  more  than  forty-two  per 
cent,  of  iron — so  that  two  and  three-eighths  tons  only  are  needed 
for  a  ton  of  metal. 

As  shown  in  the  table  of  strata,  there  are  numerous  courses  of 
ore,  most  of  which  will,  in  my  opinion,  prove  too  costly  at  the 
present  value  of  labor.  There  are,  however,  many  others  besides 
those  above  noticed  that  may  be  expected  to  prove  valuable,  if 
properly  worked. 

As  was  remarked  when  treating  of  the  coal  beds  in  the  Mea- 
dow Mountain  and  theYoughiogheny  coal  fields,  there  have  been  no 
sections  excavated  so  as  to  expose  all  the  coal  and  iron  of  those  re- 
gions. In  fact,  so  little  has  been  done  in  this  way,  that  a  satis- 
factory account  cannot  at  this  time  be  given.  Whilst  we  are  ig- 
norant of  the  number  of  beds  or  courses  of  ore,  we  know  they 
are  well  worthy  of  attention.  I  have,  especially  on  the  western 
side  of  the  Youghiogheny  River,  met  with  ores  of  the  richest  kinds 
found  in  the  coal  regions. 

REMARKS  UPON  THE  SMELTING  AND  MANUFAC- 
TURE OF  IRON  IN  MARYLAND. 

It  has  been  shown  in  the  brief  account  which  has  been  given 
of  the  iron  ores  of  our  State,  that  we  have  every  useful  variety 
and  in  ample  quantity.  They  are  distributed  over  a  large  portion 
of  our  territory  and  generally  in  close  proximity  to  our  railroads 
and  canals.  In  Alleghany  county  they  are  contiguous  to  ex- 
haustless  supplies  of  coal,  the  quality  ot  which  for  the  purpose  of 
iron  smelling  and  manufacture  is  equal  to  any  in  the  world.  By 
means  of  the  canal  and  railroad,  when  not  interrupted  by  hostile 
armies,  the  metal  is  cheaply  transported  to  distant  markets  and 
the  coal  supplied  to  iron  works  situated  near  them. 

The  low  cost  of  iron  in  Great  Britain  is  owing  in  part  to  cheap 
labor  and  also  to  the  application  of  ample  capital  to  large  estab- 
lishments in  their  coal  regions,  within  which  they  have  abundance 
of  coal,  ore  and  other  materials  required. 

Our  coal  fields  are  similar  and  possess  equal  advantages,  and 
the  difference  in  the  value  of  labor  has  materially  lessened  within 
the  last  ten  or  fifteen  years.  This  is  owing  to  the  vast  emigration 
of  British  miners  to  various  parts  of  this  continent  and  to  Aus- 
tralia. We  now,  in  fact,  lack  more  than  anything  else  the  judi- 
cious application  of  ample  capital  to  this  branch  of  industry. 
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In  one  branch  we  have  a  decided  advantage  over  Great  Britain, 
and  that  is  in  the  manufacture  of  charcoal  iron.  She  has  not 
this  fuelj  whilst  in  Maryland  there  are  ample  forests  near  which 
some  of  our  furnaces  are  situated,  and  there  are  other  points, 
especially  in  the  mountain  region,  where  charcoal  furnaces  might 
be  advantageously  established. 

Charcoal  iron  is  absolutely  necessary  for  the  manufacture  of  the 
best  kinds  of, steel,  and  many  other  purposes.  Britain  impoi^ts  its 
immense  supplies  from  Sweden  and  Russia  for  these  uses.  | 

We  could  in  Maryland  produce  the  different  kinds  of  iraji  not 
only  in  sufficient  quantity  for  our  own  purposes,  but  also  for  ex- 
portation to  less  favored  States.  ./^ 

In  connection  with  this  branch  of  industry  it  is  well  to  advert 
to  an  important  discovery  in  England  a  few  years  since  by  Mr. 
Bessinger.  By  this  process  the  fused  metJi;!  from  the  smelting 
furnace  is  promptly  converted  either  into  metal  "fit  for  being  rolled 
or  hammered  into  bars  or  plates,  or  into  cast-steel,  at  the  pleasure 
of  the  operator. 

The  loss  of  metal  by  the  old  mode  of  producing  malleable  iron 
or  steel  out  of  the  pig  metal  is  twice  as  great  as  by  the  process  of 
Bessemer,  which  has  been  fully  proven  to  a  practical  success. 

By  this  means  wrought  iron  is  produced  from  the  pig  at  less 
than  half  the  cost  of  labor  required  by  the  old  method  of  refining 
and  puddling.  The  difference  in  favor  of  cast-steel  is  still  greater, 
so  that  this  material  is  already  used  in  England  for  the  manufac- 
ture of  superior  cannon. 

I  have  not  space  to  describe  the  process  of  Bessemer,  but  I  am 
satisfied  it  will  have  a  great  tendency. to  revive  this  important 
branch  of  industry  in  our  State. 

The  cast-steel  which  may  be  produced  from -most  of  the  Mary- 
land iron  (especially  that  made  with  charcoal)  cannot  fail  to  prove 
of  good  quality,  because  of  the  well-known  excellence  of  Mary- 
land iron. 

Iron  Pyrites  or>  Sulphuret  of  Iron. 

Although  not  applicable  to  the  smelting  of  iron,  yet  it  is  from 
this  mineral  that  copperas,  so  largely  used  in  the  arts,  is  obtained. 
It  was  formerly  made  on  a  large  scale  at  Cape  Sable  on  Magothy 
River,  in  Anne  Arundel  county.  Owing  to  the  production  of  cop- 
peras more  cheaply  at  other  points,  the  manufacture  was  long 
since  discontinued.  A  slight  increase  of  price,  however,  would 
cause  its  production  to  be  resumed  to  such  an  extent  as  to  supply 
all  our  wants. 

In  connection  with  this  article  it  may  be  stated  that  alum  has 
been  and  may  again  be  produced  in  ample  supplies  from  the  same 
localities,  which  are  among  the  lower  beds  "of  the  Green  sand 
formation.     In  addition  to  the  ample  supplies  of  iron  pyrites  on 
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Magothy  River,  I  have  observed  evidences  of  a  large  deposit  of 
this  mineral  at  Oxen  Creek,  five  miles  south  of  Washington,  and 
indications  of  it  at  several  intervening  points  in  the  same  geolog- 
ical formation. 

Iron  pyrites  has  become  of  more  importance  since  the  perfec- 
tion oi  Mr.  Monier's  process  for  the  production  of  sulphuric  acid 
(so  largely  used  in  the  arts)  from  that  material.  Before  this  dis- 
covery sulphur  was  exclusively  used  for  this  purpose,  and  America 
and  Europe  depended  entirely  upon  the  article  imported  from 
Sicily. 

Tt  is  also  well  to  know  that  pure  sulphur  may  be  obtained  from 
iron  pyrites  at  a  cost  somewhat  greater  than  the  cost  of  importing 
it  from  Sicily,  so  that  if  we  should  be  deprived  of  foreign  supplies, 
we  can  produce  it  at  home. 


Red  Ocre  or  Spanish  Brown. 

Many  now  living  remember  when  this,  the  cheapest  of  mate- 
rials for  common  painting,  was  imported  from  Europe;  but  this 
importation  ceased  more  then  thirty  years  ago  ;  since  when  the 
ground  materia]  has  been  produced  in  Maryland  at  a  much  lower 
price  than  was  formerly  paid  for  the  foreign  article. 

It  consists  of  red  oxide  of  iron,  more  or  less  mixed  up  with 
earthy  matters,  and  forms  subordinate  beds  in  the  lower  or  oldest 
clays  before  described.  It  is  ground  to  a  fine  powder  at  establish- 
ments in  Baltimore  and  the  market  is  fully  supplied. 

Whilst  pursuing  ray  investigations  in  the  counties  my  atten- 
tion has  frequently  been  directed  by  those  interested  to  localities 
which  they  supposed  contained  iron  ores  because  of  the  existence 
of  chalybeate  springs.  In  order  to  prevent  persons  from  deceiv- 
ing themselves  by  such  indications  it  is  proper  to  say  that  they 
are  n,ot  to  be  taken  as  indicating  the  presence  of  iron  ores.  It  is 
true  that  in  some  few  instances  we  find  such  springs  issuing  from 
iron  ore  deposits,  but  much  more  frequently  this  is  not  the  case. 
On  the  other  hand,  we  have  innumerable  chalybeate  springs  in 
different  geological  formations  without  any  relation  to  iron  ore. 
Oxides  of  iron  exist  in  almost  every  rock,  and  by  chemical  agen- 
cies are  converted  into  the  carbonate,  which  is  soluble  in  water 
containing  carbonic  acid.  This,  upon  reaching  the  surface,  is 
dissipated  by  exposure  to  the  atmosphere  and  the  iron  deposited 
is  acted  upon  by  the  oxygen  of  the  atmosphere.  By  this  means 
it  is  converted  into  hydrated  peroxide  of  iron,  which  at  first  being 
yellow  is  supposed  by  many  to  indicate  the  existence  of  a  sulphur 
spring,  ' 

The  presence  of  sulphur  in  water  is  sufficiently  indicated  by  an 
odor  similar  to  the  washings  of  a  gun  barrel,  and  it  will  darken 
the  color  of  a  piece  of  clean  silver,  if  left  in  it  a  few  minutes. 
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CHAPTER     VII. 


ORES  OF  COPPER,  LEAD,   ZINC,   CHROME,  MANGA- 
NESE    AND    GOLD. 

These  are  grouped  into  one  chapter,  because  of  their  associa- 
tion in  what  are  termed  metalliferous  districts,  of  which  we  have 
several  in  Maryland. 

The  first  district  scarcely  deserves  the  name,  because  it  ex- 
hibited but  a  thin  seam  containing  galena  or  sulphuret  of  lead, 
and  blende  or  sulphuret  of  zinc.  It  was  discovered  many  years 
since,  but  was  not  considered  worth  working.  Its  position  is  in 
gneiss  rock  on  Jones'  Falls,  near  the  north-western  suburbs  of 
Baltimore. 

The  second  comprises  the  vicinity  of  the  Barehills,  lying  seven  to 
eight  miles  from  Baltimore,  on  the  Falls  turnpike  road.  It  was 
from  thence  that  chrome  ore  was  first  obtained  in  quantity  suffi- 
cient for  the  production  of  the  pigments  which  it  affords,  as  well 
as  the  bichromate  of  potash  for  dyeing.  The  formation  at  the 
Barehills  consists  of  serpentine,  (a  magnesian  rock,)  surrounded 
by  hornblende  shte  on  the  south  and  west,  and  mica  slate  on 
the  north  and  east. 

The  chrome  ore  consists  of  60  per  cent,  of  oxide  of  chrome, 
combined  with  40  per  cent,  of  oxide  of  iron,  but,  as  usually 
mined,  it  is  more  or  less  mixed  with  the  adjacent  rock,  so  as  to 
reduce  the  percentage  of  the  metallic  oxides.  It  is  imbedded  in 
irregular  masses  in  the  serpentine,  and  mostly  near  its  outer 
edges.  This,irregulariiy  presents  difficulties  to  the  miner,  and 
often  renders  the  pursuit  of  the  ore  uncertain. 

Near  the  south-eastern  edge  of  the  serpentine  a  valuable  vein 
of  copper  ore  was  discovered  some  years  since,  and  after  being 
worked  for  a  time  operations  were  suspended.  The  work  was 
resumed  two  years  since  under  new  owners,  who  have  worked  the 
mine  in  a  systematic  manner. 

An  inclined  shaft  has  been  extended  downwards  into  the  vein 
(which  dips  at  an  angle  of  forty-five  degrees)  to  a  distance  of 
five  hundred  feet.  The  ore,  which  is  pyritous  copper,  has  im- 
proved in  quantity  and  quality  as  the  workings  progressed  down- 
wards, and  at  this  time  it  presents  a  most  promising  appearance. 
The  sinking  of  the  shaft  to  so  great  a  depth  having  proved  the 
existence  of  a  valuable  mine,  levels,  as  the  horizontal  tunnels  are 
termed,  will  next  be  cut  into  the  vein  from  the  shaft.  When 
these    progress  to  the  proper  distance  the  stopeing^  which  means 
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taking  out  the  ore,  will  be  prosecuted,  and  large  and  regular 
supplies  of  ore  will  be  obtained.  Up  to  this  time  the  proprie- 
tors have  very  judiciously  been  satisfied  with  taking  out  no  naore 
ore  than  sufificient  to  pay  expenses^  but  the  time  is  at  hand  when 
they  will  be  largely  rewarded  for  their  enterprising  skill. 

Frona  eight  to  ten  miles  west  by  north  from  the  Barehills  is 
another  formation  of  serpentine  called  Soldier's  Delight,  which 
may  be  classed  with  the  second  metalliferous  district. 

The  only  minerals  of  industrial  value  it  contains  is  chrome  ore 
and  a  magnesian  mineral;  the  latter  having  been  used  for  the 
manufacture  of  epsom  salts. 

The  chrome  ore  here  is  similar  to  that  at  the  Barehills,  and 
continues  to  be  mined  to  some  extent,  but  operations  have  not 
been  _  extensively  carried  on  vi'ithin  either  of  those  formations 
since  they  were|commenced  in  Harford  county,  about  thirty  years 
since. 

One  of|the  most  important  metalliferous  districts  in  Maryland 
ranges  along  the  north-western  edge  of  the  rnetamorphic  rocks, 
(No.  5  of  the  table  of  strata  and  on  the  map.) 

Beginning  in  the  north-east  we  find  it  along  the  northern  part 
of  Cecil  county,  as  well  as  in  the  adjacent  portion  of  Lancaster 
county,  Pennsylvania.  A  long  belt  of  serpentine  rock  lying  in 
both  of  these  counties  contains  probably  the  most  valuable  chrome 
mines  now  known,  and  supplies  the  greater  portion  of  the  ores 
used  in  the  world.  The  masses  of  ore  in  this  serpentine  forma- 
tion are  not  only  thicker  than  at  any  other  mines,  but  approxi- 
mate in  regularity  the  character  of  veins. 

An  ore  of  nickel  occurs  in  one  of  these  mines,  but  not  in  suffi- 
cient quantity  to  possess  an  industrial  value.  It  is  a  carbonate  of 
nickel,  sometimes  called  emerald  nickel,  because  of  its  beautiful 
green  color. 

Following  this  range  about  west  by  south  we  find  another  in- 
trusive mass  of  serpentine,  with  chrome  ore,  a  few  miles  north 
of  Cooptown,  in  Harford  connty.  The  ore  in  this  formation  was 
discovered  some  years  later  than  that  at  Barehills  and  at  Soldier's 
Delight,  but  being  in  much  larger  quantity,  and  more  cheaply 
mined,  it  caused  a  suspension  of  operations  in  the  two  latter  dis- 
tricts. The  mine  near  Cooptown  was  worked  for  many  years, 
and  until  it  was  ascertained  that  the  ore  existed  in  larger  quanti- 
ty, and  was  mined  at  less  cost  in  the  mines  in  and  near  the  north- 
ern limits  of  Cecil  county  already  noticed.  The  workings  in  the 
Cooptown  mines  were  then  suspended. 

Near  the  northern  edge  of  the  serpentine  formation  north  of 
Cooptown  some  traces  of  copper  ore,  in  the  form  of  carbonate  of 
copper,  were  observed  some  thirty-five  years  since.  The  open- 
ings at  that  point,  however,  gave  no  encouragement  to  those  by 
whom  it  was  explored.  Some  years  since  I  examined  similar 
indications  of  copper  (for  an  English  company)   near  Difficult 
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Creek,  in  Fairfax  county,  Virginia,  six  miles  west  of  the  Poto- 
mac River,  and,  of  course^  reported  adversely  thereon. 

Owing  to  the  level  character  of  the  country  south-south-west 
from  the  vicinity  of  the  Cooptown  there  is  little  opportunity  for 
discovering  outcrops  of  metals  in  this  part  of  the  range  until  we 
reach  the  neighborhood  of  the  Gunpowder  River.  Near  the  point 
where  the  north  and  west  branches  of  this  river  unite,  about 
twenty  miles  north  of  Baltimore,  we  find,  in  addition  to  the 
magnetic  oxide  of  iron  before  noticed,  both  chrome  and  copper  ores. 

In  that  vicinity,  on  either  side  of  the  river,  there  are  several 
formations  of  serpentine  containing  chrome  ores.  It  does  not 
appear  to  exist  in  large  quantity,  and  is  generally  so  much  mixed 
up  with  magnetic  oxide  of  iron  as  to  materially  diminish  its  value 
and  to  prevent  its  being  mined  to  much  extent. 

Copper  ore  accompanies,  (in  very  small  proportion,)  .the 
magnetic  oxide  of  iron,  which  is  associated  with  steatite  in  veins 
in  mica-slate  rock.  A  few  years  since  certain  parties  caused  a 
shaft  to  be  sunk  into  one  of  these  veins,  under  the  expectation 
that  copper  might  be  obtained  in  available  quantity  beneath,  but 
they  were  disappointed.  This  was  successful  at  the  Springfield 
mine,  in  Carroll  county,  and  a  similar  result  might  hap^i^n  at 
some  of  theseveral  veins  near  the  Gunpowder,  but  the  cost  of 
sinking  deep  shafts  is  too  great  for  the  chances  of  a  favorable  re- 
sult, as  I  advised  the  parties  before  their  abortive  attempt  Was 
made. 

In  following  this  metalliferous  range  south-westward  I  have 
not  met  with  indications  of  either  chrome  or  copper  until  we 
approach  the  vicinity  of  Finksburg,  in  Carroll  county.  From 
this  point,  for  a  distance  of  about  seven  /miles,  to  Springfield, 
(one  mile  and  a  half  north  of  Sykesville,  on  the  Baltimore  and 
Ohio  Railroad)  there  are  numerous  indications  of  copper  ores. 

A  mine  was  opened  near  Finksburg,  about  eleven,  years  ago, 
and  for  some  time  was  worked  with  success.  The  ore  was  found 
in  a  true  vein,  and  consisted  at  first  principally  of  carbonate  of 
copper,  which,  as  usual,  was  succeeded  by  a  sulphuret  of  copper 
lower  down.  It  is  of  the  variety  called  purple  copper  ore,  con- 
taining sixty  per  cent,  of  metal  when  free  from  gangue,  or  about 
thirty  per  cent,  after  being  prepared  for  sale. 

At  depths  of  from  fifty  to  one  hundred  feet  the  ore  was  abund- 
ant, and  on  one  occasion  I  noticed  about  thirty  tons  lying  on 
the  surface,  which  I  was  informed  was  the  result  of  one  week's 
mining. 

Subsequently  the  vein  became  thinner,  or  pinched  off,  as  the 
miners  call  it,  but  there  is  every  reason  to  believe  that,  with  more 
knowledge  of  such  matters  on  the  part  of  the  owners,  the  vein 
might  have  been  reached  at  a  lower  depth  as  good  as  at  first. 

Veins  of  this  kind  are  irregular  in  thickness,  but  raining  to 
depths  of  two  to  three  thousand  feet  has  never  yet  reached  the 
bottom  of  one  of  them. 
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Another  vein  was  slightly  explored  a  short  distance  from  this 
opening,  but  when  the  funds  of  the  company  became  exhausted 
by  very  costly  errors  in  conducting  their  operations,  the  owners 
became  discouraged  and  suspended  the  whole  concern. 

At  the  time  of  the  visit  above  alluded  to  I  discovered  sulphuret 
of  cobalt  among  the  ores,  but,  although  this  is  a  very  valuable 
ore,  the  quantity  was  insufficient  to  justify  the  erection  of  expen- 
sive works  on  the  spot,  for  preparing  the  cobalt  or  its  oxides  for 
sale,  as  was  done. 

It  is  more  than  probable  that  at  some  future  day  this  property 
■will  fall  into  the  hands  of  parties  having  the  amount  of  capital, 
skill  and  courage  required  for  conducting  mining  of  this  kind. 
There  are  always  risks  in  mining,  and  whilst  it  is  not  certain  that 
this  will  prove  a  valuable  mine,  the  indications  are  highly  favor- 
able. 

Another  mine  has  been  opened  at  Mineral  Hill,  about  seven 
miles  south-west  of  Finksburg,  in  the  same  range.  It  has  been 
penetrated  to  a  considerable  depth,  as  I  am  informed,  with  very 
favorable  prospects,  but  I  have  not  been  able  to  investigate  it  in 
person. 

Cobalt  ore  has  been  found   at  Mineral  Hill  in  small  quantity. 

Native  gold  was  also  found  in  the  outcrop,  but  in  uniraporlant 
amount. 

The  veins  were  opened,  and  some  work  done  about  two  miles 
south-west  of  Mineral  Hill. 

Three  miles  further  south-westward  brings  us  to  the  Springfield 
mine,  situated  one  mile  and  a  half  north-east  of  Sykesville,  on  the 
Baltimore  &  Ohio  Railroad.  There  are  two  veins  at  Springfield, 
which  are  worked  successfully. 

The  main  shaft  has  been  carried  down  into  the  large  vein  to 
a  distance  of  seven  hundred  feet,  with  a  much  better  show  of  ore 
at  the  greatest  depth  than  nearer  the  surface,  where  there  was 
little  copper,  but  a  considerable  thickness  of  magnetic  oxide  of 
iron.  In  fact,  this  mine  was  originally  worked  for  iron,  but  as  it 
progressed  in  depth,  the  proportion  of  copper  continued  to  in- 
crease, so  that,  for  several  years,  it  has  been  worked  as  a  copper 
mine,  and  has  turned  out  better  than  any  other  in  the  State. 

The  ore  consists  of  pyritous  copper,  which,  when  pure,  con- 
tains usually  about  thirty-three  per  cent,  of  copper,  but  owing  to 
the  mixture  of  veinstone  or  gangue,  the  proportion  of  metal  is 
about  thirteen  per  cent.  The  ore  sells  for  about  fifty  dollars  per  ton 
to  the  copper  smelting  works  in   Baltimore. 

The  last  report  of  the  company  gives  the  following  summary 
of  the  yield  of  the  mine  for  each  of  four  years,  ending  on  the  30th 
April,  viz  : 

1858.  1859.  1860.  1861. 


475  tons.         684  tons.         738  tons.        1,728  tons. 
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The  progress  of  the  work  has  opened  the  mine  to  such  an  ex- 
tent that  the  yield  of  ore  must  continue  to  increase. 

Sulphuret  of  cobalt  also  occurs  in  small  quantity  at  this 
mine. 

Copper  ores  have  not  yet  been  discovered  in  the  remaining  por- 
tion of  this  range  in  Carroll  and  Montgomery  counties  sufficient  to 
encourage  mining  operations. 

Chrome  ores,  hovsrever,  occur  at  many  points  in  a  serpentine 
formation,  which  stretches  from  near  New  Lisbon,  in  Carroll 
county,  through  Montgomery  county,  four  miles  west  of  Rock- 
ville,  nearly  to  the  Potomac  River.  The  ore  has  been  worked  at 
several  points,  and  is  found  to  vary  considerably  in  quality,  A 
sample  of  excellent  ore  was  recently  sent  to  me  by  Dr.  Washing- 
ton Waters,  of  Montgomery  county. 

From  the  extent  of  this  formation  in  Montgomery  and  Carroll, 
we  may  expect  that  further  explorations  will  develop  chrome  ores 
in  large  quantity. 

Black  olcide  of  manganese  occurs  one  mile   and  a  half  west  of 
Brookville  in  Montgomery  county,  but  the  workings,  which  were 
commenced,  were  suspended.     There  are  indications  of  the  out-- 
crop  on  the  road  side,  but  there  was  no    opportunity   to    form    an 
opinion  of  the  ore,  as  the  old  opening  was  covered  up. 

A  few  miles  east  of  this  a  gold  mine  was  opened  about  thirteen 
years  ago,  but  owing,  as  I  was  informed,  to  some  difficulty  be- 
tween the  owner  of  the  property  and  the  lessees,  the  woik  wa-s 
discontinued. 

The  central  portions  of  Parr's  Ridge  comprise  a  belt  of  eight 
to  ten  miles  in  width,  extending  from  the  Pennsylvania  line  to  the 
Potomac,  destitute  of  other  ores  than  hematitic  iron,  so  far  as  I  have 
been  able  to  ascertain. 

Betvi^een  this  and  the  Monocacy,  however,  there  is  a  very  in- 
teresting metalliferous  district  ranging  south-west  from  the  Penn- 
sylvania line  to  the  Potomac. 

The  ores  of  this  district  consist  of  copper,  lead  and  iron — the 
last  have  already  been  noticed  under  the  proper  head. 

I  have  observed  indications  of  copper  ore  at  numerous  points 
of  this  region.  Many  of  these  are  in  the  new  red  sandstones  and 
shales  between  Middleburg  and  Little  and  Big  Pipe  Creeks.  The 
ore  in  these  consists  of  silicate  and  carbonate  of  copper,  and  is 
so  sparsely  dissemminated  in  the  rock  as  to  be  useless  for  any  in- 
dustrial purpose.  There  are  no  indications  of  veins  or  masses 
of  value,  and  all  attempts  to  mine  for  copper  in  these  shales  have 
proved  unsuccessful  in  Maryland,  as  in  several  other  States  into 
which  they  extend. 

A.  much  more  important  part  of  this  copper  region  lies  south 
of  the  red  sandstone,  extending  southward  and  perhaps  beyond 
the  Baltimore  &  Ohio  Railroad.  Owing  to  the  fact  that  it  is 
drained  by  the  Linganore  River  and  its  numerous  affluents,  it 
has  been  called  the  Linganore  copper  region. 
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The  principal  rock  is  talcose  slate,  but  it  embraces  numerous 
isolated  formations  of  limestone,  each  of  limited  extent,  which 
are  supposed  to  have  been  protruded  through  the  slates  to  the 
surface,  differing  in  its  origin  from  all  other  limestones  in  this 
State.  Some  very  interesting  considerations  present  themselves 
in  reference  to  the  origin  o[  this  limestone,  which  I  forbear  to  en- 
ter into  as  not  being  within  the  scope  of  the  present  report. 

It  may  be  stated,  however,  that  these  intrusive  limestones 
(whose  area  at  the  surface  is  often  less  than  one  or  two  thousand 
feet  square)  have  a  relation  to  the  existence  of  copper  ores,  which 
accompany  them. 

In  every  case  where  I  have  observed  the  limestone,  there  are 
stains  of  carbonate  of  copper,  and  also,  if  those  indications  of 
copper  be  met  with,  we  are  sure  to  find  the  limestone  in  the 
vicinity. 

The  mining  in  that  region  proves  that  the  copper  has  come  up 
from  beneath  with  the  limestone.  Its  position  is  generally  be- 
tween the  two  rocks,  but  most  abundant  near  the  outer  edges  of 
the  limestone.  'I'he  several  surface  openings  and  shafts  at  the 
Dolohyde  mine^  near  Liberty,  have  afforded  fine  opportunities  to 
study  the  geological  position  of  these  ores.  Correct  views  upon 
this  subject  are  a  necessaiy  preliminary  to  successful  mining  op- 
erations. 

A  company  some  years  since  commenced  operations  at  the 
Dolohyde  mine,  at  first  under  very  promising  auspices,  but  the 
work  was  suspended  after  about  one  year.  I  am  by  no  means 
disposed  to  consider  the  question  of  the  availability  of  this  mine 
determined  by  this  circumstance.  The  difficulty  has  been  occa- 
sioned by  the  system  pursued  in  raining.  The  ore  exists  in  what 
are  termed  contact  masses^  and  not  in  veins,  as  is  the  case  with 
all  the  British  and  German  mines,  and  requires  to  be  worked  in  a 
different  manner. 

The  miners  and  mining  captains  are  generally  from  England 
and  Germany,  and  have  learned  their  geology  whilst  mining  in 
veins,  and  are  not  always  sure  guides  in  exploring  contact 
masses. 

The  Dolohyde  and  other  mines  of  that  kind  should  be  worked 
by  pushing  a  vertical  shaft  in  the  slate  to  a  considerable  depth, 
with  horizontal  tunnels,  (or  levels,  as  termed  by  the  miner,)  ex- 
tending to  the  limestone  and  around  it.  If  the  shaft  be  sunk  on 
the  edge  of  the  limestone,  (which  has  been  acted  on  by  atmos- 
pheric agents,)  there  would  be  a  danger  of  caving  in  and  bury- 
ing the  miners. 

The  oldest  workings  in  that  region  were  prosecuted  about  two 
and  a  half  miles  north  of  Liberty,  from  w^hich  point  copper  was 
obtained  during  the  Revolutionary  War.  The  mine  was  re- 
opened about  forty  years  ago,  and  subsequently  the  work  was 
again  suspended. 


/  .^    TO 

I  have  not  haJ  the  same  facilities  for  investigating  this  mine 
which  I  enjoyed  at  the  Dolohyde,  but  from  all  the  info!,rraation  I 
have  been  able  to  collect  I  am  of  opinion  that  the  que^'ion  of  the 
value  of  the  mine  has  not  been  ascertained  by  former  workings. 
We  may  hope,  however,  that  the  raining  will  be  hereafter  re- 
sumed, with  the  advantage  of  more  knowledge  of  such  formations 
than  existed  nearly  half  a  century  ago. 

Another  mine  was  opened  near  New  London,  four  miles  south- 
ward from  Liberty,  which,  after  having  been  worked  for  a  time, 
was  suspended.  At  the  period  of  my  last  visit  to  that  region, 
(fifteen  months  since,)  preparations  were  in  progress  for  again 
working  this  mine,  but  I  am  not  informed  of  the  result. 

There  are  numerous  places  within  the  Linganore  copper  region 
which  invite  the  attention  of  those  disposed  to  engage  in  business 
of  this  kind. 

Considering  the  risks  of  failure  in  raining  it  may  be  remarked, 
that  it  is  not  prudent  for  one  or  a  few  to  venture  the  expenditure 
of  the  large  sum  generally  required  for  developing  a  mine.  The 
British  system,  which  they  have  been  taught  by  experience,  is  for 
many  persons  to  venture  each  small  sums  in  a  number  of  different 
mines,  but  no  mining  should  be  attempted  without  ample  capital. 

If  this  plan  were  carried  out  efficiently  in  our  Maryland  metal-, 
liferous  districts  we  might  expect  the  development  of  many  valu- 
able mines  of  copper  and  other  metals. 

Lead  Ore  in  Frederick  county. 

Galena  or  sulphuret  of  lead  was  discovered  some  years  ago  at 
Unionville,  about  three  miles  east  by  south  from  Liberty.  For 
want  of  excavations  I  was  unable  to  form  an  opinion  of  its  value 
or  quantity. 

This  kind  of  ore  was  also  obtained  out  of  the  Dolohyde.  It 
contains  silver  in  such  proportion  as  would  make  its  separation 
remunerating,  if  the  ore  could  be  procured  in  sufficient  quantity. 

Another  metalliferous  range  embraces  the  Catoctin  and  South 
mountains  and  the  intervening  portion  of  Frederick  county.  The 
southern  portion  contains  the  fertile  Middletown  valley,  whilst  in 
the  northern  part  the  space  between  these  two  ridges  consists 
mainly  of  hills  nearly  as  high  as  the  ridges  themselves. 

This  region  is  highly  interesting  in  a  scientific,,  as  well  as  in  an 
industrial  point  of  view,  and  is  entitled  to  a  minute  geological  in- 
vestigation, but  owing  to  its  rough  character,  and  being  mostly 
covered  with  forests,  this  will  be  a  laborious  work,  requiring  much 
time  and  proper  assistance. 

Since  my  former  report  was  presented,  I  have  partially  explored 
it  and  constructed  geological  sections  across  on  three  lines,  besides 
partial  sections  into  several  gaps  of  the  Catoctin.  One  of  these 
extends  from  Mechanicslovvn  via  Wolf's  tavern,  to  Cavetown,  in 
Washington  county,  and  exhibits  the  following  rocks  : 
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1.  Blue  limestone  dipping  eastward  under  the  new  red  sand| 
stone  of  the  Monocacy  valley. 

2.  Slate,  (No.  12,)  which  underlies  the  lirmestone  and  conforms 
therewith  in  dip. 

^  3.   Pottsdam  sandstone,  (No.  8,)  which  belongs   to   the  oldest 

iiaemation  of  sandstone  of  the  United  States. 
/r[_    4.  Talcose  slate. 

\^    5.  A  vast  mass   of  epidotic   trap,  which   embraces   a  mass  of 

^      chert  perhaps  three  or  four  thousand  feet  in  thickness.    The  width 

^        occupied  by  this  intrusive  belt  is  at  least  five  miles. 

^  6.   This  is  succeeded  on  the  western  slope  of  tlie  South  moun- 

X  tain,  in  an  inverse  order,  by  the  slates,  sandstone  and   limestone 

Si,milar  to  those  noticed  above. 

Th£  geological  section  which  resulted  from  this  investigation 
goes  to  prove  that  the  limestone,  slates  and  sandstone  of  Waish- 
ington  and  Frederick  counties  were  originally  deposited  in  con- 
tinuous and  probably  nearly  horizontal  strata.  At  a  subsequent 
period  in  geological  history  the  epidotic  trap  rock  was  forced  up 
from  below  in  a  state  of  fusion,  by  causes  similar  to  those  by 
which  lava  is  thrown  up  in  the  volcanoes  of  the  present  day.  In 
attaining  an  elevation  of  nearly  two  thousand  feet,  this  great  in- 
trusive mass  broke  through  and  upturned  the  overlying  strata, 
leaving  them  in  the  position  as  described,  dipping  into  the  valley 
of  the  Monocacy  on  the  east,  and  into  the  Cumberland  or  Hagers- 
town  valley  in  the  west.  The  middle  portions  of  these  overlying 
strata  were  broken  up,  crumbled  and  carried  off  by  the  floods, 
except  some  of  the  harder  fragments  of  sandstone,  which  still  lie 
scattered  about  the  neighborhood. 

The  geology  of  this  as  well  as  many  other  parts  of  the  State 
would  be  much  better  understood  with  the  aid  of  maps  and  sec- 
tions, which  I  am  obliged  to  dispense  with  for  reasons  already 
given. 

Fine  specimens  of  native  or  metallic  cojiper  have  been  obtained 
at  several  places  along  the  eastern  edge  of  the  epidote,  and  car- 
bonate of  copper  occurs  in  that  rock  as  well  as  in  the  overlying 
talcose  slates.  This  may  be  seen  on  the  side  of  the  turnpike 
road  leading  from  Frederick  to  Hagerstown,  at  the  summit  of  the 
Catoctin  Mountain. 

I  have  also  seen  fine  samples  of  specular  oxide  of  iron,  said  to 
have  been  found  in  Catoctin  Mountain. 

In  smelting  iron  ores  at  the  Catoctin  furnaces  an  oxide  of  zinc 
constantly  accumulates  near  the  upper  part  of  the  furnaces,  (called 
the  tunnel  head,)  indicating  the  presence  of  that  metal  either  in 
the  iron  ore  or  limestone  used. 

In  exploring  the  vicinity,  a  silicious  mineral  was  found 
containing  a  small  proportion  of  silicate  and  carbonate  of  zinc. 
The  probability  of  large  quantities  of  this  ore  existing  in  that 
region  is  increased  by  the  fact   that   it  is   a   prolongation   of  the 


12 

same  geological  formation  which  contains  the  most  important 
zinc  mines  in  the  United  States. 

These  are  near  Sterling  Hill,  in  Sussex  county,  New  Jersey, 
near  Bethlehem,  and  also  six  miles  above  Lancaster,  Pennsylva- 
nia. At  this  last  ])iace,  works  had  been  erected  for  the  prepara- 
tion of  zinc  white  for  paint,  but  at  the  time  of  my  visit,  six  years 
since,  they  were  not  in  operation. 

The  ore  at  Sterling  Hill  is  transported  to  Newark,  N.  J.,  where 
it  is  treated  on  a  very  extensive  scale. 

The  establishment  at  Bethlehem  operates  with  the  ores  of  that 
vicinity,  and  produces  a  large  supply  of  the  white  oxide. 

These  two  companies  furnish  nearly  all  the  zinc  white  now 
used  in  this  country.  The  quantity  required  is  very  large  owing 
to  the  general  use  of  this  instead  of  white  lead. 

Neither  of  these  companies  has  yet  succeeded  in  the  produc- 
tion of  metallic  zinc  profitably,  and  there  is  little  probability  of 
success  in  this  with  Anthracite  coaL  With  the  Maryland  coal 
it  could  be  done,  if  we  could  procure  the  ore  in  Frederick  county 
as  rich  and  as  cheaply  as  is  done  in  the  New  Jersey  and  Penn- 
sylvania establishments. 

In  the  prolongation  of  the  great  valley  (in  which  Hagerstown 
lies)  into  Virginia,  we  find  an  ore  of  manganese  in  Clarke  county 
and  lead  ore  in  Wythe  county,  which  last  has  long  been  w^orked. 
It  occurs  also  in  Shenandoah  county  and  at  some  other  places, 
which  I  do  not  remember  at  this  moment.  I  have  met  with  no 
indications  of  this  or  other  ores,  except  those  of  iron,  in  the  por- 
tion of  this  valley  lying  within  the  limits  of  Maryland. 

The  same  may  be  said  of  all  our  territory  westward  of  the 
North  mountain,  and  certainly  do  not  expect  they  will  ever  be 
met  with  in  those  parts  of  the  State. 

As  persons  in  many  cases,  within  my  knowledge,  have  wasted 
their  money  and  time  in  trying  to  find  gold,  silver,  and  almost 
every  kind  of  valuable  metal,  in  that  portion  of  our  State,  it  be- 
comes my  duty  to  give  some  words  of  caution  in  this  relation. 

Without  at  this  time  going  into  a  geological  discussion  of  the 
question,  I  think  proper  to  state  that  no  valuable  metalliferous 
ores,  except  those  of  iron  and  manganese,  have  ever  been  discov- 
ered in  that  portion  of  our  State  west  of  the  North  mountain.  I 
may  add  further,  that  they  have  not  in  any  known  part  of  the 
world  been  found  to  exist  in  a  region  whose  geological  charac- 
teristics are  similar. 

CHAP.    Til. 
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HAPTER    VIII. 


MARBLE. 


There  are  many  varieties  of  marble  in  this  State,  but  with  the 
exception  of  the  white  limestone  near  Texas,  in  Baltimore  county, 
they  have  not  extensively  worked  as  marble. 

In  the  last  report  all  the  kinds  that  had  come.  er  my  notice 
were  briefly  described,  and  there  is  little  to  be  added  to  the  sub- 
ject at  this  time.  It  may  be  proper  to  repeat  my  former  sugges- 
tion upon  this  subject^  which  is  as  follows: 

"  In  order  to  assist  in  bringing  the  many  varieties  of  Maryland 
"  marbles  to  the  notice  of  those  disposed  to  operate  in  this  branch  of 
"  industry,  I  propose  to  make  a  collection  which  shall  embrace 
"  each  kind  in  every  locality,  in  order  that  dealers  in  marble  may 
"  know  where  they  can  be  had. 

"  For  this  purpose  I  beg  leave  to  suggest  to  all  parties  owning 
"  marble,  that  if  they  will  forward  me  suitable  samples  of  each 
"  variety  they  possess,  I  will  take  the  proper  means  to  exhibit 
"■  and  bring  them  into  notice. 

"  The  samples  should  be  one  inch  thick  and  six  inches  square, 
''  polished  on  one  side  and  dressed  smoothly  on  the  other  sides, 
"  so  that  they  may  be  properly  placed  in  a  case." 

If  samples  of  our  many  kinds  of  marble  could  be  exhibited  in 
Baltimore  and  Washington,  our  trade  in  that  materia]  would 
doubtless  be  much  increased.  If  the  owners  of  all  such  marbles 
will  send  me  samples  prepared  in  the  manner  proposed,  I  will 
make  proper  exertions  to  bring  them  into  notice. 

Among  the  additional  localities  at  which  useful  varieties  of 
marble  may  be  obtained  is  one  on  the  estate  of  Mr.  Joseph 
Chaney,  on  the  Antietam  Creek,  six  miles  south  of  Hagerstown. 
It  is  white  with  a  fine  grain,  but  must  be  worked  to  a  greater  depth 
in  order  to  determine  whether  it  can  be  obtained  in  large  blocks, 
suitable  for  statuary  and  architectural  purposes. 

About  five  miles  below  Williarasport  there  is  a  hard  calcaneous 
black  slate  w^hich  readily  splits  into  parallel  layers  from  half  an 
inch  to  three  inches  in  thickness.  It  takes  a  fine'polish,  is  dura- 
ble, and  should  be  brought  into  use  for  all  those  purposes  for  which 
black  tile  is  required.  It  ought  to  be  supplied  at  less  cost  than 
the  foreign  article  which  has  hitherto  usurped  the  market. 

fi  CHAP.    Till. 
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Hydraulic  Cement. 


fpierv    s  nothing  to  be  added  to  what  was  said   in  the  first  re- 
Qpcupon  the  limestones  used  for  this  purpose.     The  'ormation 
,,(,.'i€h  contains  it  is   accessible  at  many  points   in  Maryland   be- 
..vevn  the  North  mountain  and  Wills  Mountain,  but  I  believe  there 
rtas   been   no  increase  in  the  number  of  factories  where  it  is  pre- 
pared beyond  those  of  Messrs.  Lynn,    at    Cumberland,  'and   Mr. 
Schaeffer,  near  Hancock,  noticed  in  the  first  report. 

Flag  Stones  and  Tiles. 

This  material  continues  to  be  imported  from  the  State  of  New 
York,  and  I  am  not  aware  that  any  attempts  have  been  made  to 
bring  the  flags  of  our  own  State  into  use  except  for  local  pur- 
poses. I  am  not  without  hope,  however,  that  upon  the  return  of 
more  peaceful  times  some  energetic  operator  will  bring  into  the 
market  the  flags  from  near  Hancock  and  other  points  referred  to 
in  the  last  report. 

There  is  ample  reason  to  believe  that  some  of  the  hard,  smooth 
slates  underlying  the  Pottsdam  sandstone  of  the  Catoctin,  are  ad- 
mirably suited  for  the  manufacture  of  tiles  for  paving.  Of  late 
years  the  use  of  tiles  has  been  largely  increased  for  halls  and 
other  parts  of  the  interior  of  buildings,  and  for  yards  and  areas 
around  thtm.  Various  kinds  are  in  use,  including  marble,  fine 
sandstones,  slate,  and  those  made  by  the  potter,  which  have 
been  extensively  imported  from  Europe. 

The  slates  of  the  Catoctin  bear  a  sufficiently  smooth  polish,  are 
hard,  and  completely  resist  the  effects  of  the  weather,  and  are 
therefore  suited  for  use  within  buildings  or  exposed  to  the 
weather.  They  present  various  shades  of  blue,  green  and  grey, 
in  different  layers,  so  as  to  give  opportunity  for  a  tasteful  arrange- 
ment in  the  use  of  the  tiles. 

Mr.  SifFord,  of  Frederick,  who  has  erected  machinery  for  saw- 
ing and  polishing  marble,  has  opened  a  fine  quarry  of  these  varie- 
ga>ed  slates  at  the  base  of  the  High  Knob,  six  miles  west-north- 
west from  Frederick.  The  samples  were  handsome,  and  those 
tiles  will  prove  more  durable  than  such  as  aie  made  either  of 
marble  or  sandstone.  They  have  the  advantage  over  these,  as 
well  8S  the  potters'  tiles,  in  not  being  so  readily  broken. 


Roofing   Slates. 

The  importance  of  this  material  as  a  branch  of  productive 
industry,  and  also  as  furnishing  a  means  of  protection  of  houses 
from  fire,  induced  a  pretty  full  account  of  the  slate  quarries  to  be 
given  in  the  first  report.  It  was  also  stated  that  no  roof  slates 
were  found  at  any  point  west  of  the  Maryland  slate  quarries 
until  we  approach   the  Rocky  Mountains^   and  a   hope  was   ex- 
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pressed  that  arrangements  would  be  made  with  the  railroad  com- 
panies to  encourage  a  trade  in  roof  slates  to  the  Western  States. 
There  is  nothing  to  be  added  at  the  present  time,  except  that 
further  explorations  have  shown  that  the  roof  slate  formations  of 
tills  State  are  practically  inexhaustible. 

Whet  Slates. 

Before  leaving  the  subject  of  slates,  it  may  be  proper  to  call 
the  attention  of  those  residing  in  the  Catoctin  region  to  the  whet 
slates  of  that  district.  Samples  were  exhibited  which  were  well 
adapted  to  the  purpose  of  sharpening  edged  tools,  but  1  was 
obliged  to  postpone  the  investigation  of  the  localities  from  whence 
they  came. 


HAPTEH   IX 


CLAYS  AND  THEIR  APPLICATIONS. 

The  most  important  beds  of  clay  in  this  State,  rest  upon  the 
gneiss  and  other  metamorpliic  rocks  (N,o.  5  in  the  table.)  These 
clays  form  the  lowest  beds  of  a  series,  including  the  iron  ore  clay 
and  green  sand,  which  in  the  first  report  were  referred  to  the  cre- 
taceous period,  but  for  reasons  were  given  on  page  54.  The 
iron  ore  clay  should  be  referred  to  a  period  at  least  as  remote  as 
the  oolite,  and  as  these  lower  clays  underlie  the  iron  ore  clays 
they  are  even  older.  I  hope,  however,  that  future  investigation 
will  enable  us  to  determine  with  certainty  this  interesting  Branch 
of  geological  research.  The  present  report,  as  I  have  already 
observed,  is  devoted  to  our  industrial  resources  which,  in  view  of 
contingencies  that  may  arise,  should  attract  our  earnest  attention. 
The  scientific  relations  of  the  various  formations  must  necessarily 
be  taken  into  consideration,  and  in  due  time  be  given  to  the  pub- 
lic, but  this  should  be  done  in  connection  with  a  full  and  final  ac- 
count of  our  geology,  illustrated  with  maps,  sections  and  other 
drawings. 

Our  clays  may  be  divided  into  three  classes  : 

1.  The  lowest  of  the  series  consisting  of  beds  of  white,  grey 
and  red  clays,  with  some  beds  of  sand  and  gravel,  which  lie  prin- 
cipally among  the  lowest  strata  These  are  elevated  into  hills 
which,  between  Baltimore  and  Washington,  attain  an  elevation 
of  about  two  hundred  feet  above  tide-water.  They  are  continu- 
ous from  a  short  distance  south  of  the  Potomac,  north-eastward 
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to  and  beyond  Elkton,  and  after  an  interruption  of  several  miles, 
reappear  in  New  Jersey,  cropping  out  from  under  the  north-west- 
ern edges  of  the  green  sand  region. 

These  clays  furnish  the  material  for  the  extensive  manufacture 
of  fire  bricks  and  also  of  queensware  and  other  kinds  of  pottery 
to  be  referred  to  presently. 

2.  The  iron  ore  clays  resting  upon  the  last  named,  in  which 
are  imbedded  the  nodules  of  iron  ore  noticed  on  page  55. 

These  clays  have  usually  a  greyish  lead  color,  and  are  free  from 
sand.  They  are  plastic  and  well  adapted  to  being  worked  by  the 
potter,  but  usually  contain  so  much  iron  as  to  give  a  decided  red 
color  to  the  ware  upon  being  burned.  It  is  suited  for  the  manu- 
facture of  this  red  ware  and  for  bricks. 

3.  The  third  class  of  clays  exist  in  limit  extent,  in  detached 
areas,  are  of  much  more  recent  origin  than  the  other  two  forma- 
tions, and  their  position  is  in  the  lower  grounds  in  the  vicinity  of 
the  others.  As  they  burn  red,  they  are  only  used  for  making 
bricks,  tile  and  common  pottery. 

Manufacture^of  Bricks  and  Tile.    . 

The  bricks  manufactured]  near  the  city  of  Baltimore  of  this 
clay,  are  unrivaled  in  appearance,  which  is  owing  to  the  propor- 
tion of  iron  and  the  little  manganese  in  the  clay,  as  well  for  its 
uniformity  and  freeness  from  coarse  sand.  The  fine  quality  of 
the  Baltimore  pressed  bricks  has  always  been  a  subject  of  remaik. 

A  very  neat  and  inexpensive  kind  of  fancy  paving  bricks  or 
tile  is  made  in  Baltimore  of  this  clay.  They  are  made  either 
square  or  hexagonal,  with  a  fancy  figure  de[)ressed  on  one  side, 
and  filled  with  a  cement  of  any  color  that  will  afford  a  proper  con- 
trast with  the  deep  red  of  the  tile. 

Draining  tile  or  pipe  is  also  produced  at  a  price  so  low  as  to 
deprive  the  farmer  of  a  valid  excuse  for  not  under  draining  such 
portions  of  his  land  as  require  this  operation. 

The  material  used  for  the  manufacture  o{  fire  bricks  is  obtained 
from  the  lower  or  older  of  these  formations,  which  contain  many 
beds  differing  materially  from. each  other.  Some  of  them  contain 
such  a  proportion  of  iron  as  to  "  burn  red,"  and  will  not  endure 
the  high  temperature  to  which  fire-bricks  are  exposed  when  used 
for  the  interior  of  furnaces.  Such  clays  are  therefore  rejected  for 
this  purpose.  In  fact  a  good  fire-clay  should  consist  entirely  of 
silica  and  alumina.  The  proportions  of  these  are  variable  in  dif- 
ferent clays,  but  must  be  such  as  will  permit  the  material  to  co- 
here when  burned,  so  as  to  give  sufficient  strength  to  the  brif'k. 
This  proportion  is  65  per  cent,  of  silica,  and  35  per  cent,  of  alu- 
mina, which  is  the  composition  of  the  clay  found  by  the  French 
chemists  the  best  for  crucibles  which  require  strength  and  infusi- 
bility.  This  was  also  determined  by  Dr.  John  H.  Alexander  and 
myself  to  be  the  proportion  of  silica  and  alumina,  which  produced 
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the  strongest  mass  when  exposed  to  a  very  high  temperature.     It 
was  one  of  many  experiments  upon  the  fusibility  of  combinations    \ 
of  the  different  earths,   all  of  which   are  recorded  in  his  second     ' 
report  upon  iron  manufacture  in  Maryland,   printed  by  order  of 
the  Senate. 

Clays  containing  silica  and  alumina  alone,  are  practically  infu- 
sible in  the  hottest  furnace,  but  with  the  addition  of  other  earths 
oralcalies,  or  metallic  oxides  in  certain  proportions,  they  become  , 
fusible.  The  manufacture  of  fire  bricks  in  Baltimore  was  first 
commenced  by  the  late  Colonel  Berry,  and  the  quality  proved  so 
good  as  to  put  an  end  to  the  importation  of  the  English  Stour- 
bridge brick  which  was  formerly  imported  here  at  a  high  cost. 

In  adtlition  to  the  well  known  Berry's  fire  brick,  this  article  is  • 
extensively  made  at  Mount  Savage,  Alleghany  county,  from  the 
fire-clay  of  the  coal  region,  which  being  precisely  similar  to  the 
Stourbridge  clay,  the  bricks  are  of  the  same  kind.  It  is  a  matter 
of  interest  to  know  that  north  and  east  of  Pennsylvania  and  New 
Jersey,  and  south  of  Maryland,  there  is  no  good  fire  clay,  so  that 
an  increased  demand  may  be  expected  with  the  increasing  manu- 
facturing industry  of  the  country.  Eastern  Pennsylvania  is  with- 
out the  material  for  the  extensive  manufacture  of  fire-bricks,  and 
it  is  singularly  deficient  even  in  their  coal  regions.  The  Mary- 
land bricks  are  extensively  used  in  Pennsylvania  as  well  as  in 
other  States. 

For  several  years,  fire-bricks  of  excellent  quality  were  made  on 
a  large  scale  at  a  factory  near  the  village  of  Northeast,  in  Cecil 
county.  Operations  were,  however,  suspended  two  or  three  years 
since,  because  of  the  lessened  demand  for  the  bricks,  owing  to 
the  depressed  condition  of  iron  manufacture  and  other  branches 
of  industry,  in  which  they  are  so  largely  used. 

Pottery,  Including  Queensware. 

The  lower  or  older  clays,  as  before  stated,  vary  considerably  in 
the  different  beds.  'Some  of  them  are  white,  others  more  or  less 
colored  with  carbon  vary  from  light  grey  to  lead  color  and  even 
slate  color.     Again  we  find  them  of  different  shades  of  red. 

The  last  is  only  suitable  for  common  pottery,  draining  tile,  and 
bricks,  because  of  the  deepened  color  they  assume  when  baked  in 
the  kiln. 

Some  of  the  grey  and  lead  colored  clays  are  sufficiently  free 
from  iron  to  burn  white,  so  that  they  can  be  used  for  the  finer 
kinds  of  pottery  and  queensware,  and  the  same  may  be  said  of 
the  white  clays. 

Again  we  find  them  with  an  exceedingly  fine  texture,  and  vary- 
ing from  that  to  what,  under  the  microscope,  appears  to  be  mainly 
composed  of  grains  of  sand  so  minute  as  to  be  invisible  to  the 
naked  eye. 
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The  finest  of  these,  when  free  from  iron,  is  suiled  for  the  man- 
ufacture of  the  best  quality  of  queensware  or  crockery. 

The  next  in  fineness  of  grain  is  suited  for  gray-stoneware,  for 
which  these  clays  are  unrivajed.  The  coarser  of  them  are  best 
adapted  to  the  manufacture  of  fire  bricks  before  noticed. 

The  manufacture  of  common  red  potters^  ware  was  prosecutecS 
at  an  early  period  of  our  history.  The  next  step  in  advance  was 
the  gray  stoneware  so  largely  made  in  Baltimore. 

A  difficulty  in  connection  with  the  common  red  ware,  consists 
in  the  fact  that  the  glazing  contains  oxide  of  lead,  so  that  it  is 
unsafe  to  use  it  for  any  culinary  operations  in  which  vinegar, 
fruits,  or  any  acids  are  used. 

The  glazing  of  the  gray-stoneware  is  composed  of  silicate  of 
soda,  produced  from  common  salt,  the  soda  of  w^hich  in  the  kilns 
forms  an  insoluble  silicate  of  soda  b}^  combining  with  the  silica 
of  the  clay. 

For  queensware  the  finest  clays,  free  from  iron,  are  used„ 
The  manufacture  of  this  ware  has  been  prosecuted  for  some  years 
in  New  Jersey,  and  more  recently  in  Baltimore  by  Mr.  Bennet, 
who  manufactures  it  in  considerable  variety.  He  also  makes  a 
fine  quality  of  fancy  stoneware  at  such  prices  as  to  compete  favor  ■ 
ably  with  the  English  manufacturer,  upon  v/hora  we  were  so  long 
dependent. 

As  Mr.  Bennet  has  not  yet  met  with  a  bed  of  clay  in  this 
vicinity  suited  for  the  production  of  the  pure  white  queensware, 
he  has  usually  manufactured  ware  of  various  shades  of  light  blue> 
pearl  color,  grey,  yellow  and  variegated  brown. 

These  articles  are  in  use  in  every  family,  whilst  most  persons 
in  purchasing  them  suppose  they  are  paying  to  the  English  manu- 
facturer. 

The  same  clay  formation,  as  in  our  lower  beds,  extend  into  New 
Jersey,  and  are  made  available  on  an  extensive  scale.  They 
have  developed  beds  oi  fine  clay  which  burn  perfectly  white,  and 
which  furnish  the  material  lor  six  factories  at  which  white  queens- 
ware is  made. 

The  patterns  of  the  better  kind  made  in  Baltimore  are  very 
neat,  many  of  the  articles  being  ornamented  with  figures  in  re- 
lief. No  attempts  have  been  made  to  produce  the  more  costly 
ware,  ornamented  with  colored  designs,  or  painted,  as  it  is  termed 
by  the  trade.  In  this,  as  in  other  costly  ware,  our  manufacturers 
cannot  yet  compete  with  those  in  Europe. 

Should  it  happen,  however,  that  a  considerable  increase  of  du- 
ties be  levied,  or  our  trade  with  Europe  be  interrupted  by  war, 
the  finer  ware  would  soon  be  made,  and  the  country  would  not 
suffer  for  want  of  crockery,  as  was  the  case  during  the  war  with 
England,  nearly  forty  years  ago. 
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Kaolin  or  Porcelain  Clay.  1 

The  clays  we  have  already  considered  are  classed  among  the 
sedimentary  deposits,  having  been  deposited  from  water  after 
being  carried  to  &  greater  or  less  distance.  Kaolin  results  from 
the  disintegration  of  felspar  in  its  original  situation.  Felspar 
consists  of  silica,  alumina,  and  either  potash  or  soda,  or  both  of 
these  alkalies.  Certain  kinds  of  this  mineral  appear  to  be  acted 
upon  by  atmospheric  agencies,  mainly  carbonic  acid  and  water, 
by  whose  joint  action  the  alkalies  are  slowly  removed,  and  the 
texture  of  the  stone  finally  destroyed,  leaving  what  is  called  kao- 
lin— a  slightly  cohering  earth. 

It  may  occur  wherever  we  find  rocks  which  abound  in  felspar, 
which  in  Maryland  range  through  Monlgomery,  Howard,  Carroll, 
Baltimore,  Harford  and  Cecil  counties ;  and  it  does  occur  in 
these  counties,  but  to  this  time  remains  undeveloped  for  want  of 
a  demand. 

When  the  felspar  was  largely  mixed  up  with  mica  and  quartz, 
as  in  some  granites,  the  resulting  kaolin  is  of  course  nor  pure. 
There  are  localities,  however,  in  w^hich  the  kaolin  is  remarkably 
free  from  these,  as  well  as  metallic  oxides,  so  as  to  remain  white 
after  being  fired  in  the  kiln.  It  is  from  this  kind  that  the  fin^est 
porcelain  is  made.  The  only  large  body  of  pure  kaolin  that  I 
have  met  with  in  Maryland  lies  about  three  miles  north-easterly 
from  Abingdon,  in  Harford  county,  where  it  was  discovered 
some  years  since  whilst  an  excavation  vfas  being  made  for  any 
other  purpose.  Being  perfectly  white  and  free  from  impurities- 
it  will  prove  important  whenever  porcelain  shall  be  made  in  our 
State.  It  was  exposed  by  digging  through  fifteen  feet  of  super- 
incumbent earth,  and  was  penetrated  four  feet  without  reaching 
the  bottom. 


CHAPTER    X 


POLISHING   MATERIALS. 

The  progress  of  manufacturing  industry  has  created  a  very 
large  demand  for  materials  suited  for  giving  smooth  surfaces  to 
metals  and  other  articles.  We  find  in  our  State  materials  appli- 
cable to  such  purposes  which  are  worthy  of  notice. 

L— EMERY. 

This  substance,  which  is  a  variety  of  corundu^m,  and  received  the 
name  of  adamant  from  the  ancients,  is  sufficiently  hard  to  scratch 
every  other  known  substance  except  the  diamond. 

The  civilized  world  has  long  depended  almost  w^holly  upon 
supplies  of  this  important  article  trom  the  Island  of  Naxos,  in 
the  Grecian  Archipelago. 

As  serious  inconvenience  would  result  from  an  interruption  of 
our  supplies  of  this  indispensable  material,  it  is  well  to  know  that 
it  exists  in  Baltimore  county _,  about  twenty-one  miles  north  by 
east  from  Baltimore,  about  one  mile  east  of  the  Northern  Central 
Railroad.  It  is  more  chrystalline  in  structure,  and  purer  than  the 
Naxos  emery,  which  always  contains  twelve  to  fourteen  percent,  of 
oxide  of  iron  and  silica,  in  addition  to  mica  and  other  minerals. 
The  Maryland  article  is  nearly  pure  corundum. 

There  is  no  doubt  of  its  quality,  but  the  question  of  quantity 
remains  to  be  determined.  I  first  discovered  it  on  the  farm  of 
Mr.  Shock  in  loose  pieces  upon  the  surface,  near  the  line  of  sep- 
aration between  mica  slate  and  steatite  or  serpentine. 

2— TRIPOLI. 

This  material,  which  is  extensively  used  in  the  arts,  had  the 
name  rotten  stone  applied  to  it  at  a  time  when  it  was  supposed  to 
be  a  disintegrated  stone,  but  the  microscope  has  shown  that  it 
consists  of  the  silicious  reiBains  of  diatoms,  and  therefore  has  a 
vegetable  origin. 

Diatoms  are  minute  vegetable  organisms  which  float  in  water, 
and  are  so  small  as  to  be  invisible  to  the  naked  eye.  They  exist 
in  most  streams,  and  constitute  the  food  of  oysters  and  many 
other  mollusks.  Upon  the  destruction  of  their  vegetable  consti- 
tuents there  remain   minute  skeletons,  composed  wholly  of  silica, 
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many  of  which,  under  the  microscope,  present  the  most  beautiful 
figures.  They  are  so  extremely  small  that  Ehrenburg,  well 
known  for  his  labors  with  the  microscope,  with  the  aid  of  his 
micrometer  has  calculated  that  a  cubic  inch  of  tripoli  contains 
many  thousands  of  millions  of  these  diatoms. 

The  value  of  the  tripoli  is  in  fact  owing  to  the  extremely  small 
size  of  these  forms.  Besides,  each  one  is  so  thin  and  fragile  as 
to  be  easily  broken  into  fragments,  whose  sharp  edges  render 
them  efficient  for  polishing,  whilst  each  is  loo  small  to  make  a 
visible  scratch  on  the  surface  operated  on. 

1  first  discovered  this  tripoli  on  the  Patuxent  River,  at  the 
mouth  of  Lyon's  Creek,  a  few  miles  above  Nottingham,  which 
has  caused  it  to  be  named  JYotiingham  tripoli.  1  traced  it  to 
other  points  on  the  Patuxent,  below  Lower  Marlboro',  and  subse- 
quently throughout  the  greater  portion  of  Calvert  and  the 
southern  part  of  Anne  Arundel  county.  It  will  doubtless  be 
found  to  extend  over  mo^t  of  Charles  and  portions  of  Prince 
George's  and  St.  Mary's  counties. 

The  thickness  of  this  large  deposit  of  tripoli  varies  from  five 
to  thirty  feet,  as  seen  at  the  bluff  on  the  Pataxent,  Herring  Bay, 
and  from  thence  to  Plum  Point,  on  the  Chesapeake. 

In  geological  position  it  belongs  to  the  Upper  Miocene_,  lying 
ten  to  twenty  feet  above  the  important  shell  marl  deposit  de- 
scribed in  ray  last  report.  On  the  Eastern  Shore  there  is  gener- 
ally but  little  thickness  of  covering  above  the  marl,  so  that  the 
tripoli  cannot  exist  there  to  much  extent.  I  have  only  noticed 
it  at  Wye  Mills,  W'here  it  is  thin  and  much  mixed  with  very  fine 
sand. 

The  Nottingham  tripoli  has  been  carefully  examined  by  my 
friend,  Dr.  C.  Johnson,  distinguished  for  his  microscopic  re- 
searches. He  has  determined  more  than  one  hundred  different 
species  of  diatoms  in  the  specimens  I  furnished  him.  This  for- 
mation has  much  interested  the  scientific  world  in  Europe  as  well 
as  in  this  country.  The  applications  for  specimens  have  almost 
entirely  exhausted  those  which  were  obtained  whilst  I  was  ex- 
ploring the  formation. 

At  some  of  the  localities  the  Nottingham  tripoli  appears  to  be" 
made  up  almost  wholly  of  minute  diatoms,  so  that,  from  its  fine" 
ness,  it  constitutes  a  material  superior  to  any  that  has  hitherto 
been  sold,  for  giving  a  finishing  polish  to  metals,  and  also  cabinet 
ware,  coaches,  and  other  varnished  articles. 

In  experimenting  with  it,  I  have  found  that,  by  a  proper  sys- 
tem of  mixins:  it  with  water  and  pouring  off  the  lighter  floating 
parts,  it  may  be  separated  into  three  portions,  of  different  degrees 
of  fineness. 

The  first,  or  finest,  is  adapted  to  give  the  most  perfect  polish 
even  to  silver  ware. 

The  second  also  produces  a  fine  polish,  but  less  perfect,  whilst 
its  effects  are  more  quickly  produced. 

CHAP.   X. 
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The  third,  which  contains  the  minute  grains  of  sand^  and  may 
be  used  for  many  kinds  of  iron  manufacture,  which  are  to  be 
quickly  smoothed  off,  and  do  not  require  ^fine  polish. 

The  principal  supplies  of  tripoli  for  the  arts  have  been  obtained 
from  Bilin,  in  Bohemia,  w^hich  is  decidedly  inferior  in  quality  to 
the  Maryland  article. 

Another  material  called  "  Pure  Mount  Eagle  Tripoli "  has 
been  largely  manufactured  in  one  of  the  Northern  States.  So  far 
from  being  a  pure  tripoli.^  it  has  not  a  particle  of  tripoli  in  its 
composition.  The  microscope  reveals  its  character,  and  shows 
that  it  consists  of  finely  powdered  granite  rock  of  the  variety 
called  pegmatite,  or  some  other  of  the  disintegrated  granites,  which 
do  not  contain  mica.  Upon  washing  off  the  finest  of  the  powder, 
we  have  a  residuum  of  what,  under  the  microscope,  appears  very 
distinctly  to  be  grains  of  quartz  and  felspar,  so  that  it  has  no  title 
whatever  to  the  name  of  tripoli. 

If  any  rock  largely  abounding  in  quartz  be  reduced  to  a  fine 
powder,  it  may  be  used  for  such  purposes  when  a  better  ma- 
terial cannot  be  obtained.  But  it  is  altogether  a  misnomer  to 
call  such  products  tripoli,  from  which,  as  has  been  shown,  it  dif- 
fers altogether. 

It  is  not  practicable,  by  any  mechanical  means  whatever,  to 
powder  these  stones  so  fine  that  each  minute  grain  of  the  powder 
will  not  be  larger  than  the  thin  fragments  of  the  diatoms  in  tripoli. 

If  a  trade  were  properly  organized  in  the  Maryland  article,  it 
could  be  supplied  to  the  English  and  French  markets  at  half  the 
cost  of  the  Bilin  tripoli. 

3.— BRISTOL   BRICKS. 

An  article  bearing  this  name  is  largely  imported  into  this  coun" 
try  from  England,  and  is  used  in  manufactories,  as  well  as  fo^ 
domestic  purposes,  for  brightening  iron  and  steel  when  fine  pol' 
ishing  is  not  desired.  These  bricks,  although  of  less  than  haF 
the  size  of  building  brick,  sell  at  about  twenty-five  dollars  per 
thousand. 

I  have  long  believed  that  the  sedimentary  deposits  in  the  tide- 
water counties  of  Maryland  contained  material  suited  for  making 
this  kind  of  brick  at  a  much  less  cost  than  the  foreign  article.  I  have 
not  been  disappointed  in  this  expectation,  and  find  ihe  material  at 
several  localities.  It  consists  almost  wholly  of  grains  of  sand  so  ex- 
tremely fine  as  to  adhere  together  analagous  to  the  particles  of  clay. 

A  very  superior  material  of  this  kind  exists  on  the  farm  of  Mr. 
R,  Jenkins  Henry,  near  Berlin,  in  Worcester  county.  The  grains 
of  sand  are  so  small  as  to  be  undistinguishrtble  by  the  naked  eye, 
and  when  worked  up  wet  and  then  dried  by  exposure  to  the  air, 
it  forms  a  sufficiently  firm  mass  to  bear  transportation,  like  the 
Bristol  brick.  I  have  also  met  with  similar  materials  at  other 
points,  which  invite  the  attention  of  enterprising  persons,  and 
which  may  be  described  hereafter. 
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CHAPTER   XI, 


THE  AILANTHUS  SILK- WORM. 

Within  the  past  year  several  notices  have  appeared  in  periodi- 
cals abroad  and  at  home,  relating  to  the  successful  introduction  into 
France  and  Algeria,  of  a  species  of  silk-worm  new  to  Europe,  but 
which  has  long  been  nurtured  in  China  for  its  silk,  and  fed  on  the 
leaves  of  the  Ailanthus  tree. 

Although  this  is  not  within  the  range  of  my  duties,  yet  I  have 
felt  bound  to  give  it  some  attention,  because  I  am  strongly  im- 
pressed with  the  opinion  that  this  insect  is  destined  to  prove  an 
important  source  of  agricultural  wealth  in  our  State. 

It  is  not  to  be  assimilated  with  the  mulberry  silk  worm,  a  deli- 
cate animal^  requiring  to  be  kept  and  fed  witli  gathered  leaves  in 
houses  and  subject  to  diseases  from  which  great  loss'es  fall  upon 
the  owners.  Besides  the  cost  of  buildings  and  the  great  amount  of 
labor  required  must  prevent  the  mulberry  worm,  or  Boynhyx  mori, 
from  being  profitably  raised  with  us.  Such  was  my  opinion  dur- 
ing tiie  morus  multicaulis  excitement  twentj^-four  years  ago.  I  was 
at  that  time  a  farmer,  but  would  have  nothing  to  do  with  it,  and 
advised  parties  I  met  with  to  avoid  it  as  an  impracticable  scheme, 
for  the  reasons  given  above. 

The  Ailanthus  silk-worm,  or  Bombyx  Cynthia,  differs  from  the 
B.Mori  in  being  very  hardy  and  rustic,  and  is  raised  in  the  open 
air.  For  this  purpose  the  Ailanthus  is  planted  in  rows  two  meters 
apart,  (about  six  and  a  half  feet,)  and  half  that  distance  in  the  row. 
They  are  cut  down  close  to  the  ground  annually,  so  as  to  form  a 
hedge  of  succulent  stems  and  leaves,  and  the  spaces  are  kept  clean 
with  the  plow  or  cultivator. 

After  hatching,  the  young  worms  are  placed  on  small  wooden  trays, 
(into  which  a  few  leaves  are  placed,)  which  are  suspended  upon  the 
hedges.  The  worms  crawl  upon  the  hedges,  and  thereafter  take 
care  of  themselves  and  spin  and  attach  their  cocoons- to  the  twigs, 
making  two  crops  a  season,  which  are  as  easily  gathered  as  cot- 
ton from  its  bolls. 

My  attention  was  first  seriously  attracted  to  the  Ailanthus  silk- 
worm by  a  paper  read  at  the  Academy  of  Science  in  Philadelphia, 
last  winter,  by  the  learned  Secretary,  Dr.  Stewardson,  who  ex- 
hibited a  case  containing  the  following  named  specimens: 

1.  The  worm  and  the  butterfly  of  the  Bombyx  Cynthia  and  also 
of  the  B.  Arrindia. 

2.  Cocoons  of  the  same.^ 
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3.  Samples  of  the  silk  obtained  from  the  cocoons  after  being 
boiled  with  water  containing  soap,  and  subsequently  alcali. 

4.  Samples  of  the  spun  thread  and  woven  fabrics  of  different 
degrees  of  fineness. 

The  Doctor's  information  was  further  to  the  effect  that  the  cheap 
clothing  for  the  great  mass  of  the  immense  population  of  the 
Chinese  Empire  is  made  of  this  Ailanthus  silk. 

It  has  always  been  a  matter  of  surprise  that  all  the  paper,  in- 
cluding the  wrappings  and  casings  of  teas,  silks,  firecrackers,  &c., 
imported  from  China  should  be  made  from  silk  The  inquiry 
naturally  arises,  what  becomes  of  their  linen  and  cotton  rags  ?  It 
is,  however,  solved  by  the  fact  above  stated. 

The  information  thus  far  obtained  forced  a  belief  that  this  insect 
will  enable  us  to  introduce  an  entirely  new  branch  of  industry  to 
the  agricultural  community,  of  vast  importance.  Desiring,  how- 
ever, all  additional  information  that  could  be  obtained,  I  took  meas- 
ures to  procure  from  Paris  whatever  was  to  be  had  upon  the  sub- 
ject, and  received  several  interesting  publications.  The  most  im- 
portant of  these  consist  of  a  copy  of  the  official  report  to  the 
Emperor,  by  M.  Guirin  De  Meneville,  (by  whom  this  important 
insect  was  first  introduced  into  France,)  and  a  brochure  containing 
minute  directions  for  the  management  of  the  w^hole  operation  of 
producing  the  Ailanthus  silk. 

This  learned  gentleman  continues  to  devote  his  attention  to  this 
most  important  subject  by  direction  of  the  present  enlightened 
Emperor  of  France. 

His  imperial  Majesty  has  manifested  a  deep  interest  in  this  as  in 
every  thing  useful  to  agriculture,  and  has  ordered  extensive  planta- 
tions of  Ailanthus  to  be  made  in  each  of  his  numerous  farms.  It 
may  not  be  generally  known  in  this  conntry,  but  I  believe  it  to  be 
a  fact  that  the  present  Emperor  is  not  only  the  most  extensive 
farmer  in  France,  but  he  is  the  best  farmer  in  Europe.  I  could 
give  abundant  evidence  of  this  if  the  limits  of  this  report  would 
admit. 

After  reflecting  as  to  the  best  mode  for  introducing  this  branch 
of  industry  among  us,  I  brought  it  to  the  notice  of  the  chief  of  the 
Agricultural  Bureau  of  the  U.  S.  Patent  Office,  (Mr.  Newton,)  who 
promptly  opened  a  correspondence  with  the  American  minister  at 
Paris  upon  my  suggestion. 

There  is  no  doubt,  from  the  known  liberality  of  the  Emperor, 
that  he  \vill  direct  an  ample  supply  of  cocoons,  to  be  furnished 
to  commence  this  branch  of  industry  in  our  own  country. 

Knowing  that  my  friend,  the  Rev.  Dr.  John  G.  Morris,  has  made 
the  order  of  insects  to  which  the  Bombyx  belongs,  an  especial 
study,  I  referred  to  him  all  the  documents  received  from  Paris. 
He  has  made  up  from  them  and  handed  to  me  a  very  interesting 
account  of  the  Ailanthus  silk-worm,  which  I  present  below. 

A  more  comprehensive  paper  upon  this  subject  has  been  fur- 
nished by  Dr.  Morris  for  the  forthcoming  report  of  the  Patent 
Office,  by  request  of  Mr.  Newton,  chief  of  the  Agricultural  Bureau. 
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Notes  by  the  Eev.  Dr.  Morris. 

THE    AILANTHUS   SILK-WORM   OF   CHINA. 

(BOMBYX    CYNTEIA.) 

History   of   the   Insect. 

It  is  well  known  that  for  ages  past  the  Chinese  have  employed 
a  coarser  species  of  silk  than  that  furnished  by  the  Mulberry 
worm  for  the  clothing  of  the  poorer  class  of  people  and  for 
other  fabrics,  and  that  it  is  of  so  durable  a  character  that  the 
same  garments  manufactured  of  it  are  often  worn  by  the  second 
generation. 

This  worm  has  been  recently  introduced  into  France,  where 
it  has  excited  an  extraordinary  interest  among  the  higher  classes 
of  society,  and  even  secured  the  favorable  attention  of  the  Em- 
peror himself  It  is  considered  by  competent  judges  to  be  a  new 
source  of  wealth  to  the  manufacturing  industry  of  the  country 
and  of  economy  to  the  people.  More  than  three  hundred  per- 
sons, most  of  whom  are  members  of  the  Imperial  Society  of  Ac- 
climation, and  numbers  of  others,  are  now  successfully  engaged 
in  rearing  the  worm.  The  Emperor  himself  has  granted  the  use 
of  some  parts  of  his  several  farms  for  the  cultivation  of  the  Ai- 
lanthus,  on  which  this  insect  feeds.  The  experiments  of  accli- 
mation have  every  where  succeeded,  and  the  produce  of  silk  has 
been  abundant  and  of  a  very  excellent  quality.  The  cultivators 
are  greatly  encouraged  to  prosecute  the  work  on  a  still  larger 
scale,  and  it  will  not  be  long  before  thousands  of  persons  in 
France  and  Algeria  will  be  engaged  in  this  profitable  and  use- 
ful business. 

It  was  only  toward  the  middle  of  the  18th  century,  that  is, 
about  120  years  ago,  t?hat  we  find  the  subject  of#this  silk-worm 
first  mentioned  in  the  writings  of  missionaries.  Father  d'lncar- 
ville  seems  to  be  the  first  who  mentioned  it  in  a  memoir  on  wild 
silk-worms,  written  about  the  year  1770,  in  answer  to  questions 
which  the  French  Government  and  several  learned  men  had  ad- 
dressed to  him. 

In  1760  or  1765  d'Ailbentore  the  younger,  in  a  work  entitled 
Planches  d'  histoire  nat.  elumines,  vol.  x.,  pi.  42,  Ins.,  gave  a  tol- 
erably correct  figure  of  this  Bombyx,  which  he  called  Le  Crois- 
sant^ from  the  transparent  arcerated  lunules  in  the  form  of  a  cross 
on  the  wings. 

But  it  Avas  only  in  1773  that  it  was  designated  by  the  scientific 
name  o^ Bombyx  Cynthia,  which  should  be  retained,  and  which  was 
first  given  to  it  by  Drury^  in  Illustrations  of  JVatural  History,  vol. 
ii.,  p.  10,  pi.  vi.,  fig.  2. 
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Cramer  in  1T79,  and  Olivier  in  1790,  and  other  authors^  figured 
and  described  it  under  the  same  name,  and  no  one  doubted  that  it 
was  the  famous  wild  Chinese  silk-worm  so  well  indicated  by- 
Father  d'Incarville,  but  no  person  in  Europe  knew  its  caterpillar 
nor  the  plant  on  which  it  fed,  nor  its  cocoon. 

In  1804  the  English  botanist,  Roxbury,  in  the  Transactions  of 
Linnaean  Society  of  London,  vol.  vi.,  p.  43,  pi.  iii.,  designated 
another  species,  very  similar  to  the  preceding,  which  is  domesti- 
cated in  Hindostan,  and  feeds  on  the  leaves  of  Ricinus  (Palma 
Christi).  In  form  and  color  it  nearly  resembles  the  B.  Cynthia^ 
and  Roxbury  confounded  the  two.  He  has  given  very  interesting 
details  of  the  Bombyx  of  the  Palma  Christi,  its  caterpillar,  co- 
coon and  silk,  considering  it  as  the  true  Bombyx  of  China,  and  all 
the  entomologists  adopted  his  opinion. 

It  was  only  in  1857  that  M.  Guerin  De  Meneville,  the  eminent 
French  naturalist,  showed  the  distinct  specific  character  of  the 
two,  by  a  scientific  comparison  of  numerous  specimen?.  The  name 
of  Roxbury's  insect  is  now  known  as  B.  (Attacus)  Jlrrindia. 

Europe  owes  the  B.  (Attacus)  Cynthia  to  Father  Fantoni,  a 
Piedmontese  missionary  in  the  province  of  Han-Tung^  who  sent 
some  living  cocoons  to  his  friends  in  Turin,  in  November,  I  856. 

These  cocoons  produced  the  butterfly  in  May,  1857.  Fecun- 
dated eggs  were  laid  in  June,  which  were  hatched  some  days 
afterwards.  Father  Fantoni  had  not,  however,  informed  his 
friends  on  what  the  worms  fed,  but  as  portions  of  the  leaves, 
which  still  covered  some  of  the  cocoons,  had  the  greatest  re- 
semblance to  the  Ailanthus,  they  gave  some  to  the  caterpillars, 
which  greedily  devoured  them.     Here  was  a  great  point  gained. 

M.  Guerin  De  Meneville  was  at  Turin  at  this  time,  and  obtained 
several  of  the  cocoons,  which  he  carefully  conveyed  to  France, 
from  which  and  other  cocoons,  subsequently  received,  he  and  his 
co-laborers  have  since  procured  hundreds  of  thousands  of  caterpil- 
lars which  have  spun  their  cocoons  as  in  their  native  country,  so  that 
the  insect  is  perfectly  acclimated  in  France,  and  that  distinguished 
gentleman  has  the  honor  of  having  first  introduced  it  into  that 
country,  and  thus  has  opened  a  new  and  fruitful  source  of  wealth 
and  comfort.  He  has  demonstrated  that  this  insect  can  be  reared 
in  France  at  little  expense,  and  that  those  who  devote  a  small  por- 
tion of  time  to  it  will  gain  a  rich  remuneration. 

At  a  time  when  silk,  in  consequence  of  the  malady  of  the  mul- 
berry tree  and  of  its  silk- worm  in  Europe,  is  becoming  more  and 
more  scarce  and  dear,  when  the  production  of  cotton  will  most 
probably  decline,  when  the  prices  of  provisions  are  rapidly  ad- 
vancing, the  discovery  of  a  textile  material,  which  can  be  pro- 
duced on  our  soil  in  great  quantities,  and  at  a  low  price,  should 
be  considered  a  fortunate  event. 

It  is  demonstrated  that  the  silk  furnished  by  the  Bombyx  Cyn- 
thia, which  lives  in  the  open  air  on  the  Ailanthus,  combines  all 
these  conditions. 
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The  Ailanthus  is  'ot  easy  culture,  it  grows*  every  where,  even 
in  the  sand  and  the  most  infertile  soil,  where  nothing  else  that  is 
profitable  can  be  raised. 

When  once  planted  it  cannot  be  destroyed,  so  rapid  and  vigor- 
ous is  its  growth. 

The  silk-worm  which  feeds  on  its  leaves  is  not  less  vigorous 
and  enduring,  neither  wind,  nor  rain,  nor  any  thing  else  can  make 
it  quit  the  leaf  it  is  devouring  nor  the  cocoon  it  is  spinning. 

The  open  air  is  necessary  to  it;  it  wants  no  costly  nursery- 
houses;  it  lives  on  the  tree  itself,  not  on  gathered  leaves,  and 
requires  no  manual  labor  and  very  little  care. 

The  silk  which  it  produces  is  less  brilliant  than  that  of  the 
mulberry  worm,  but  it  is  strong,  more  durable,  and  easily  takes 
colors.  It  is  a  kind  of  raw  silk,  and  holds  a  middle  place  be- 
tween wool  and  silk. 

Produced  in  the  open  air,  and  nearly  without  expense,  this  mate- 
rial, which  is  caWed  Ailantine,  will  be  of  a  very  low^  price;  it  will 
serve  for  the  fabrication  of  various  articles  of  clothing. 

The  Jlilantine  will  be  the  silk  of  the  middle  classes  ;  it  will  not 
interfere  with  the  silk  of  the  mulberry,  which  will  continue  to  be 
the  silk  of  luxury. 

The  principal  advantages  resulting  from  the  cultivation  of  the 
Ailanthus  and  its  silk-worm  can  be  thus  summed  up: 

Grounds  uncultivated,  and  of  little  value,  can  be  brought  into 
use  and  rendered  productive. 

A  very  remunerative  product  can  be  obtained  with  little  expense 
and  labor. 

It  will  supply  the  deficiency  of  silk. 

It  will  diminish  the  importation  of  cotton. 

It  will  produce  on  our  own  soil  what  we  now  get  from  abroad 
in  exchange  for  our  gold. 

It  will  secure  for  all  classes  of  society  solid,  comfortable  and 
low-priced  articles  of  apparel. 


The  above  is  a  summary  of  the  results  of  three  years'  expe- 
rience in  France  in  producing  the  Jlilantine,  ?iS  the  t>ench  call 
this  textile  material.  During  this  period  the  millions  of  cocoons 
have  sprung  from  the  few  that  M.  Guerin  De  Meneville  introduced 
into  France  from  Turin  in  1857,  and  it  is  fairly  established  as  a 
branch  of  productive  industry.  One  gentleman  alone,  the  Comte 
Lamotte  De  Baracee,  raised  300,000  cocoons  during  the  summer  of 
1860.  The  results  of  1861  have  not  yet  reached  me.  More  than  a 
year  ago  at  least  one  establishment  existed  in  Paris  for  the  purchase 
of  the  Jlilantine, -winch,  is  eagerly  desired  by  the  silk  manufacturers 
of  Lyons,  so  that  a  market  is  already  opened  for  it. 

It  is  found  that  it  can  be  readily  spun  with  machinery  similar  to 
that  used  for  cotton,  and  it  is  worked  into  fabrics  either  alone 
and  in  combination  with  cotton,  flax  or  wool. 
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In  taking  climate  into  consideration  we  have  a  right  to  expect 
the  Ailanthus  worm  to  succeed  even  better  with  us  than  in  France. 
The  Empire  of  China  and  the  United  States  happen  to  be  em- 
braced within  the  same  parallels  of  latitude,  and  the  climates  of 
both  countries  are  very  similar,  whilst  the  climates  of  France  and 
the  rest  of  Western  Europe  difier  materially  from  those  of  China 
and  our  own  country. 

We  know  that  the  Ailanthus  is  completely  naturalized  and 
grows  most  luxuriantly  in  even  the  poorest  and  driest  soils,  and  no 
plant  can  be  more  cheaply  raised. 

The  London  Gardener's  Chronicle  states  that  Count  Lambert, 
the  great  land  proprietor  of  Odessa,  on  the  Black  Sea,  after  hav- 
ing failed  for  sixteen  years  in  fixing  the  blowing  sands  on  his  es- 
tate, at  last  succeeded  perfectly  with  the  Ailanthus.  M.  Guerin 
De  Meneville  informs  "  that  measures  are  now  beinsr  taken  to  in- 
troduce  the  Ailanthus  silk  among  the  plantations." 

Since  Dr.  Morris  has  directed  his  attention  to  this  subject  he  is 
satisfied  that  we  have  at  least  three  native  species  of  Bombyx, 
whose  silk  the  doctor  believes  will  prove  available.  The  cocoons 
are  much  larger  than  those  made  by  the  Chinese  insect,  and  the 
worm  is  equally  rustic  and  adapted  to  living  in  the  open  air. 
They  are  by  no  means  particular  as  to  the  kind  of  leaves  they 
feed  on,  being  well  satisfied  with  those  of  the  brier,  and  of  the 
oak  and  other  kinds  of  trees. 

The  doctor,  who  feels  a  deep  interest  in  the  matter,  has  secured 
a  large  number  of  cocoons,  with  which  he  and  others  will  experi- 
ment during  the  coming  summer,  especially  in  regard  to  the  cheap- 
est mode  of  supplying  them  with  food. 

There  is  no  doubt  whatever  of  the  great  industrial  value  of  the 
Ailantine  silk,  especially  for  the  purpose  of  being  manufactured 
into  the  clothing  for  the  masses,  which  must  be  cheap  as  well  as 
durable. 

The  only  labor  required  is  the  following; 

1st.  To  plant  the  Ailanthus  either  from  the  seed  or  using  young 
plants. 

2d.  To  cut  them  down  every  spring. 

3d.  To  keep  the  ground  clean,  and  prevent  the  shoots  from 
spreading  by  the^cultivator  or  the  plow. 

4th.  As  soon  as  the  leaves  appear  in  May  the  eggs  are  to  be 
exposed  to  the  proper  temperature  for  hatching  on  small  wooden 
trays,  which  are  to  be  supported  along  the  hedges. 

After  this  nothing  further  is  to  be  donebut  to  gather  the  cocoons, 
(of  which  there  are  two  crops  a  season,)  and  sell  them.  There  is 
already  a  market  for  them  in  France,  and  there  will  soon  be  one 
with  us. 

Mr.  John  Feast,  of  Baltimore,  has  authorized  me  to  state  that  he 
will  furnish  packets  of  Ailanthus  seeds  gratuitously  to  those  who 
may  desire  to  prepare  for  raising  the  B.  Cynthia. 
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CHAPTER    XII. 


ARTESIAN    WELLS. 


The  closing  portion  of  the  first  report  was  devoted  to  this  mode 
of  obtaining  water,  which  is  applicable  to  a  large  portion  of  the 
State.  As  the  success  of  Artesian  wells  depends  upon  geological 
structure,  I  pointed  out  (with  reference  to  the  map)  those  geologi- 
cal formations  in  which  we  may  reasonably  expect  by  this  means 
to  procure  good  water,  if  in  all  cases  it  will  not  flow  above  the 
surface  in  those  formations,  it  will  rise  sufficiently  high  to  be  made 
available  by  ordinary  pumps. 

Whilst  asking  attention  to  the  suggestions  in  the  first  report 
upon  this  subject,  I  propose  to  present  at  this  time  some  new  facts. 
It  is  to  be  regretted  that  an  accurate  account  was  not  kept  of  the 
strata  passed  through  in  all  the  wells  bored  in  our  State,  number- 
ing more  than  one  hundred.  This  would  have  furnished  important, 
information  relating  to  the  propriety  of  sinking  wells  in  a  number 
of  counties. 

I  have  recently  obtained  from  Mr.  J.  N.  Bolles,  to  whom  I  for- 
merly referred,  an  account  of  the  strata  passed  in  boring  three 
wells  near  and  south-eastward  of  Baltimore. 

1st.  At  Smith's  Distillery.  Surface,  ten  feet  above  mid-tide 
level  : 


Thickness. 

52 

feet 

6 

9 

6 

5 

4 

32 

8 

3 

7 

feet,  Alluvial  deposit  or  river  mud, 

Sand,  gravel  and  boulders,  with  impure  water, 
Hard  blue  clay,  ... 

Red  clay,       .... 
Red  ochre,    .... 
White  sand. 
White  clay, 

WHiite  sand  and  gravel,  with  good  water, 
White  clay, 

White  sand,  gravel  and  boulders,  with  good  7 
water  rising  4  or  5  feet,     .  .  3 


Whole  depths 

52  feet. 

58  '' 

67  « 

73  " 

78  " 

82  " 

114  " 

122  ''• 

125  " 

132     " 


The  auger  at  this  depth  reached  the  gneiss  rock,  upon  which 
and  through  the  superincumbent  bed  of  gravel  and  sand  there  was 
an  abundant  flow  of  good  water,  held  doicn  by  the  white  clay  at 
125  feet  until  pierced  by  the  well. 
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The  garrisons,  at  Fort  McHenry,  from  the  first  occupation  of  that 
well-known  post,  have  been  compelled  to  suffer  from  the  use  of 
bad  water,  often  pumping  it  froqi  a  depth  of  ninety-five  feet.  A 
more  enlightened  economy  recently  prevailed,  which  resulted  in 
sinking  an  artesian  well  with  most  valuable  results. 

The  surface  of  the  ground  within  the  Star  fort  where  the  well 
was  commenced,  is  thirty-four  feet  above  mid-tide  and  the  strata 
are  as  follows : 

Thickness.  "Whole  depth. 

4  feet  yellow  sand,       .  .  .  .  •         4  feet. 

15  "light  colored  clay,  .  .  .  .19" 

1  "  red  sandstone,    ".  .  .  .  .20  " 
28  "  lead  colored  clay  with  nodules  of  carbonate  of  iron,     48  " 

2  "  sandy  clay.,  .  .  .  .  .         50 " 

6  "  white  sand,  .  .  .  .  .         56  " 

12  "  light  colored  clay,  .  .  .  .         68  " 
9  "  chocolate  colored  clay,    .             .             .  .         77  " 

33  "  light  blue  clay,    .  .  .  .  .110" 

7  "  yellow  sandy  clay,  .  .  .  .117" 

13  "  lead  colored  clay,  with  lignite,    .  .  .       130  " 

6  "  pink  colored  clay,  .  .  .  .       136  " 
2  "  red  ochre,  the  lower  portion  very  hard,  .             .       138  " 

7  "  white  sand,  .  .  .  .  .       145  " 

At  this  point  the  work  of  boring  was  arrested  with  an  ample 
supply  of  excellent  water,  rising  to  within  29|  feet  of  the  surface. 

Upon  placing  a  force  pump  it  was  found  that  eight  nreu,  pump- 
ing 60  gallons  per  minute,  could  only  reduce  the  height  of  the  water 
four  feet  after  several  hours  work. 

There  is  scarcely  a  doubt  that  an  overflow  of  water  could  have 
been  secured  at  little  additional  depth,  but  the  "  hard  red  ochre  " 
offered  such  resistance  to  forcing  the  pipe  through  it,  that  boring 
was  stopped  at  the  depth  of  145  feet.  The  stoppage  was  the  more 
willingly  assented  to  because  the  supply  of  water  was  more  than 
sufficient  for  any  garrison  the  fort  could  require. 

Another  Artesian  well  is  in  progress  at  Fort  Carroll,  about  five 
miles  soulh-east  from  Fort  McHenry.  The  fort  is  situated  upon 
an  artificial  island,  which  was  raised  to  the  height  of  six  feet  above 
high  water,  the  whole  depth  of  filling  being  21  feet  above  the  bar 
on  which  the  island  was  constructed.  The  strata  passe4^  through 
are  as  follows : 

Thickness  Above  high 

in  feet.  water. 

21  of  artificial  filling,      .....  21 

9  sand  and  mud,  with  oyster  shells,       ...  30 

8  sand,  ......  38 

6  gravel  and  boulders  of  quartz,  ...  44 

3  blue  and  yellow  clay,  ....  47 

5  gravel  of  gravel  and  boulders  of  quartz,         .  .  52 
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2  blue  clajT-,  .     '         . 

3  fine  brown  sand,        .  .    '         . 
6  tough  blue  clay,         .  .... 

12  variegated  clays,  with  vegetable  matter, 

2  sand,  ..... 

3  clay,  .  .  .  .  . 

4  red  sandy  clay,  .... 
29  sand,  gravel  and  boulders,  with  an  overflow  of  chaly 

beate  water,         .  .  . 

39  variegated  clays,  red,  white,  blue  and  yellow, 
21  sand  and  gravel,  with  chalybeate  wafer, 

9  white  sandy  clay,       ,  .  .  , 

6  fine  white  sand,         .  ... 

20  light  colored  clay,     .... 

2  sand,  .  .  .  .  . 

37  alternations  of  fine  white  clay  and  white  sand, 


54 

51 
63 
75 

77 
80 
.84 

113 

152 
173 
182 
188 
208 
210 
247 


This  depth  was  reached  on  the  6th  of  January,  and  excellent 
water  rises  six  feet  above  high  water  mark  ;  but  the  boring  was 
being  continued  for  the  purjiose  of  securing  a  more  copious  supply. 

A  well  was  bored  at  the  head  of  Back  Creek,  a  few  miles  north- 
east from  Fort  Carroll,  to  the  depth  of  175  feet,  from  which  there 
is  an  overflow  of  excellent  water.  As  these  two  wells  are  in  the 
same  line  of  strike  or  geological  range,  it  would  appear  that  there 
is  a  depression  in  the  strata  under  that  part  of  the  Patapsco  river. 

These  and  near)}''  all  the  numerous  wells  in  and  near  Baltimore 
were  sunk  into  the  oolitic  clays  before  noticed.  That  at  Fori 
McHenry  passes  about  fifty  feet  through  the  upper  oolite  or  iron 
ore  clays,  and  then  ninety-five  feet  into  the  lower  oolitic  clays 
without  penetrating  through  them  to  the  rocli.  The  well  at  Smith's 
distillery  is  wholly  in  the  lower  oolite  and  reaches  the  gneiss  rock 
at  a  depth  of  132  feet. 

In  addition  to  the  scientific  interest  of  tWese  tables  of  strata  they 
are  highly  useful  to  the  residents  on  the  wide  belt  of  the.?e  forma- 
tions, which  range  through  our  State  from  Washington  to  the 
Delaware  line,  east  of  Elkton.  The  results  obtained  at  these  and 
at  others  of  which  I  have  been  unable  to  obtain  tables  of  strata, 
show  that  good  water  can  be  obtained  either  flowing  over  the  sur- 
face or  rising  sufficiently  near  for  practical  uses. 

The  well  at  the  Naval  School  at  Annapolis  was  sunk  in  the 
'green  sand  formation  236  feet  without  reaching  the  subjacent 
oolitic  clays.  There  was  a  most  copious  overflow  of  strongly 
chalybeate  water,  as  might  have  been  expected,  if  it  were  con- 
inued  through  the  green  sand  formation,  there  can  be  no  doubt  of  se- 
curing an  ample  supply  of  good  water  in  the  oolitic  chiys  and  sands. 

The  well  at  Centreville,  in  Queen  Anne's  county,  so  far  as  I 
could  judge  from  the  relations  of  those  living  in  that  place,  after 
passing  no  great  depth  through  the  tertiary  strata,  was  continued 
down  into  the  green  sand  to  a  depth  of  390  feet,  and  I  learn  that  good 
water  was  obtained,   rising  to  within  51   feet  of  the  surface.     It 
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should  be  continued  into  the  oolitic  beds  in  order  to  secure  a  full 
supply  of  good  water  rising  to  or  very  near  the  surface  of  the 
ground. 

Mr.  Ruppert,  of  Baltimore,  is  sinking  an  Artesian  well  af  Fort- 
ress Monroe,  which,  although  not  in  Maryland,  yet  gives  an  oppor- 
tunity to  learn  the  rate  of  dip  of  the  tertiary  strata  containing  the 
shell  marls,  which  were  noticed  in  both  reports.  The  boring 
passed  through  sand,  with  some  gravel,  about  .  100  feet 

(At  50  feet  there  is  a  stratum  of  small  boulders.) 
Thence  shells  in  sand  and  sandy  clay  to    .         .         .  304    " 

Stiff"  clay  to 374    " 

And  the  work  still  in  progress. 

It  is  more  than  likely  that  a  full  supply  of  water  will  be  found  in 
the  first  bed  of  sand  or  clay  beneath  the  stiff  clay  which  holds  it 
down. 

The  shells  of  which  Mr.  Ruppert  exhibited  a  number  of  species, 
are  identical  with  those  of  the  important  marl  bed  formerly  de- 
scribed, proving  that  the  Miocene  beds  are  about  one  hundred 
feet  lower  than  at  Cambridge,  in  Dorchester  county,  and  at  the 
head  of  Saint  Mary's  river,  in  the  county  of  that  name.  The 
direction  of  the  dip  being  about  south-east,  and  tlie  north-western 
edge  of  this  formation  being  about  fifty  miles  from  the  Fortress, 
indicates  the  dip  to  be  about  two  feet  per  mile. 

OHAI>,    XII. 


■i  ■ 


'l-i 


Htitui 


